, 
, 


Aoze AYOTEY Ny 
' OR 
The Conſtruction, and 


of the Logarithmeticall 
| TABLES; 

; By the belp of which , Multiplication 4 performed 
| by Addution, Droifen by Subſtrattion , the cx- 


rrattion of the $ quare root by bipartition, and 
of the Cube root by tripartition, &c. Finally, 
the Golden rule , and the reſolution of Trianc/es, 
as well right lined , as Spherical by Addition 
and Subſtraftion. 
Firlt publiſhed in the French Tongue by 
Edmund iringate , an Engliſh Gentleman; 


AND 
Aſter tranſlated into Engliſh by the ſame 
Author. 
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The ſecond Edition, diligently corre&ed, 
and much cnlarged by the author 


himſclfe. 
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TOTHEMOST 
High, and Puiſſant Prince 


E AN BAPTISTE, 
Gaſton de France, the Kinzs 
onely brother , Dake of 


Anjou , &c, 


O 


Ott Illaſtrious Prince) 


the good fucccflc I had a few 


/ - 
D monethns agoc, in preicnt 


' 
new Rule of Proportion, Natis n 
eure to preſent you with this alto, winch cone 


—O— OO trromo_ 


taines the ground , and conſtruction thee, 


11do me 2 


unto your H'ghrnfſe a Trearile, 
that ccntancd the ufcs of 2 


dvens 


and beſides, the demonſiration cf all thar 1s 
' thercin handled + True it 1s, I tearcd to freem 
| raſhro appeare lo often betore your Highneſſe, 
yet ( coniudcring the quality of the ſfubzeR) 
hen the ſermer, 
, they having inſeparable dependancy one 
upon another 3 Wherefore I promiſe my 
ſelfe this hope , that although I cannot now 
avoide the cenſure of raſhnefle , yer have I 


I thought this no le 30u75 r 


Az 


—_— 


this 


” Oe ur oT—T—_ 


— 
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ad re. Alte ed Rnd. Ac. ade 


The Epiſtle Dedicator oj 


this ro comfort me, that herein I hve aflaicd 


to doe that, whercunto I was wholy obliged. 


Your Highnefſe may excuſe the meanencflc 
of the preſent, For great Princes , (uch as your 
Higheſſe cannot expeR from their inferiours, 
preſents anſwerable to the greatzege of their 
quality ; but the Law that ſhould not admir 
preſents of any other ſort , would both dc. 
prive them of the acknowledgement duc unto 
them , and their SubzeRs of the contentment 
they may receive to make appeare the ardent 
devotion they have to render them ſervice, 
which I have enforced my ſelfe to doe with 
the greateſt afteion , and ſubmiſſion , thar 
is poilible for bz#» to performe , who deſnes 
for ever to remaine 


Tow Highnee in 
all ſervice and 
loyalty deceted, 


EDM. WINGATE. 


The 


— 


— — — 
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The Preface. 


OR 4: mnch as among? 
m-ny inventions , * 
concerne the Mathe- 
maticks , none can be 
found comparable to 

| thy of the Logarithmes , the wort 
' labours of thoſe Learned men which, 
have endevonred to advance it , are to 
| be prized accordingly : Theſe are , firſt 
| John Neper, Barez of Merchiſtonin 
| Scotland , who hath dne right to chal- 
lenge the firſt invention of the Loga- 
rithmes 5» generall , Then Maſter 
| Henry Brigges, Profeſſor of Geometry 
| #n the V/nrverſitte of Oxford , to whom 
| & axcly attributed the invention , and 
| A 3 fabrique 


SEATHESEEEESSS x 
zh 


—_— — — — 


fabrique of that kind of Logarithmes, 
of which we treat in this inſuing Dif- 
conrſe , and which ave farre more cx- 
| pedite , then thoſe of Maſter Nepers 
| invention ; Laſtly, Idafter Edmund 
| Gunter , Profeſſor of eAſftronomie in 
Greſham Coledge in London, who 
| hath taken great paines in calculating 
of a table , contayning the Logarith- 
m*s of the Sines , and Ta ts of all 
the degrees and minutes of the Oua- 
dram. Now thu Treatiſe following, xs 
nothing elſe but an orderly Compen- 


| The Preface. | 


dium as well of the conſtruttion, as alſo | 
| of the joynt and ſeveral uſes of Maſter | 
| Brigges hu Logarithmes , and Maſter 
Gunters /aid T able : For althorigh the 
snſuing T ables (now publiſhed m this 
| Edition ) be not the very ſame with 
\ theirs , yet are they taken and colletled | 


# 
C————_— — — 
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| ont of theirs , and do all participate of 
; the ſelf [ame nature in operation; And | 
| concerning the ſame Treatiſe ; you 
| feall | 


we Tr 2;, . = 7 7 © 


[2 Preface. 


| wherein I produce no other Tables or 


ſhall ſurther ebſerve , that the three 
firſt Chapters thereof are nothing elſe, 
but an Abridgement or rather « briefe 
explanation of that , which Maſter 
| Brigges delivers in his Books ( inti- 
tled Arithmetica Logarithmica ) 


Examples , thes thoſe which he there 
uſeth ; not onely becauſe they are apteſt 
| to expreſſe the ſubjefled matter , but 
| likewsſe to the end that thir Tratt 
| wight ſerve as an Introduttion to that 
| learned Worke of bis. 

| The occaſion of Compoſing this 
| Treatife was this : In Anno 1624, 
I making a jorerney into France, had 
the hapgpine ſſe to be the firſt tranſporter 
of the uſe of thele inventions mto thoſe 
parts ; Where 4s [cone as I Was Ar- | 
| rived , arvers Mathematicians of the | 
| Chiefeſt note in Paris , reſorting to my | 
\ Chamber , and I communicating wnto 


' them firſt the manifold uſes of the 


A 4 Loga- | 


| The Preface. By 


| | Logarichmes deſeribed pon Maſter 


; Gunters Crofle-ſtaffe, they earneſtly | ju 


| Iportumed mee to expreſſe them by | 1 
ſome ſhort Trattate m the French ['y 
; Tongue , which when [ had compoſed, | 
: and prefixed thereunts a Preface dee | | 
' claring the whole Hiftory of the rare 

' and exquiſite Invention of Logarith- | 
mes, ( viz. ſuch as you finde at the 
beginning of this ) as alſo of Maſter | 
; Gunters rare invention for projetting | 
' the Logatithmes in plane, I was ad- 
viſed by Maſt er Al'caume the Kings 
chiefe Enginesr to dedicate my Booke 
to MONSIEUR the K ings brother, 

| whoſe ſavouroble admittan ice thereof, 
| enconraged mee nit long aſter to pre- 

ow him with th « other Treatiſe alſo, 
| which contayning the grounds and ds. 
' monſtrations of all that was handled 

C in the other Booke , ke was alſo pleaſed 
| gracio ſly to accept. Thus expelling 

| 110 leſſe favonr at home , then 1 have 

already 


— — o ———— — = wo—_— -—— I. es ee es Le. 
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| The Preface. | 


| already recesxved among ftrangers, 1 
' have now the ſecond time adventu- 
red to expoſe this ſport Diſcomrſe to 
' the publike view. 


| 


| 


Ax THE 


THE ADVERTISEMENT 
to the Reaxer, 


| A Treatiſe of this kind can hard- 
ly paſle the preſle withcut ſome 
eſcapes; wherefore the Author hath 


| be placed immediately after it , and 
| thote commirted 1n the Tables to be 
likewiſe annexed unto them. Which 
| few miſtakes being firſt amended, 
you may With confidence proceede 


to uſe the whole without danger of 
Error, 


THE 


beene carefull to re-cxamine it fince! 
the Impreſſion , and hath cauſed 
the faults found in the diſcourſe to | 


— — — 
— — 


ov 2 ; 3» 4.3 
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THE 


CONSTRUCTION 


AND USE OF THE | 
| Logarithmericall Tables. 
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CH AP. T. | 
' The Definition , and Nature of 
| CLogarithmes in general. 


ASS J OGARITHMES ae mwnbers, 

REL which being fitted to proportiona! 
& > mimnbers Tains diwazes equall 
AN differences: 

SY So the proportzonall num. 
bers bein? 1,224 8316,32z64, 1283256,512 
1024 , &c. you may appoint unto them for 
| Logarithmes the numbers ſublcribed under 


the 


By ns! 


III es 4 


” —_——— —_— 


by 


2 The conſlrudtion and ud uſe 


] the letters A, ByC> D, or any y other a at ple2- 
lure; ſo that the 4 
richmes be alwaics equall , when the mms, |- | » 
{ unto which they arc titzedzare proportonall. 


_—— 


Prop. mw. | A[BjC| - 


8 4 | 8 I 4 _— 

16 51 9 7] 23 

32 | 4 Ko | 20 | 20 
; 6&4 71411 | 23 17 
? 1b Jt 26 14 | 
| 256 9 }1J) 29 oo 
$12] 10] 14 = 8 

| 1024 _ IS 3s 5 

| | Log. | £48-) £28 Log 1% 


Bntnow to the end you may the more eafily 
underſtand the nature of theſe Logarithmes, 
obſerve this propoſetion following. 
| wrhenof fore Members green , the ſecond ex. 
cecd. ; the firit as muth as tie fourth exceedes the 

th id; 


—_— — & 
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| third ;, the ſumme of the firft and the fourth is 
| equall to the (umme of the ſecond and the third. 

» eo Exanple, theſe numbers 8,14, 17,and 23 
| being g: ven, the ſmme of 1 4 , and 17 (being 
| added rogerher ) is equal to the ſumme of 8, 
| and 23. x 

From hence neceflarily followes this Co- 

rollary : 

1 ben foure manbers ave proportionall , the 
ſumme of the Logarithmes of the meane Nam 
bers 1s equall to the ſumme of the Logarithmes of 
the extiemes. 

So the foure proportional numbers being 
2, 8,16, and 64,:and the Logarithme of 2, 
(inthe columne of Legarithmes ſubſcribed 
under rhe letter C) being 8 ; The Loga- 
rithme of 8,14; The Logarithme of 16,17; 
And the Logarithme of 64, 23 ; I ſay , the 
ſumme of 14 and 19, the Logarirthmes of the 
mane numbers, 1s equall to the fumme of $ 
and 23, the Loguithmes of the extreme num- 
bers ; as 1t appeares by the example of the pro. 
pohuon aforegoing. 


CHAP. 


| 4 The Conſlruftion and uſe * 
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SANS MB HHSEEHES | 


| CHap. II. 


The Nature of the Logarithmes 
ſpoken of in the Treatiſe fol- 


lowing, 


—— Hc numbcrscontinuallypro- 
PSURAIY Pportional, which ME Bregges 
&Y ( in the Calculation of his 
Chaliads ) hath propoied to 
himiclf,a:ec r,10,100,7 000 
&c. to which numbers hee 
hath affizned for Logarithmcs , 0000, &c. 
1 0000, &c, 20000, &c. 30608, &c. that is to 
ſay,to 1, the Loga ithme oo0@n, &c. te 16, 
the Logarithme 106c0, &c, to 100, the Lo- 
garithme 20080, &c, to 1000, the Logarith- 
me 30200, &c. And after ſheweth the way 
how to make the meant Logarithmes , vg. 
of the nimmbers placed betwixt 1,and 10; 
betwixt 16,and 1c9; betwixt 100,2nd 1003, 
&c, ſome of which Logarithmes you thall 
finde placed in the Tables following 3 

| AB 


——— 


of the Logarith, Tables, 5 | 


L- B KC 
1 | 0,000000 1/0,000008 
10 1,000000 2(0,301029 
100 2.000000 4\0,602059 
JT! 1009 |3,0a0000}g,, |} [0.903089 
15000 4,000200 | 16 1,204119! 
100020 | 5,0000 IT! 32 1,505149 &c, 
1000000 | 6,000000 64;1,306179| 
10000000 7,000008| 128 2,107209 


—__. 


[ — 
4 256 2,403239 
| 512, 2,799269| 


[11024/3,010299 
Sms Ga — 


In the fr of which you may obſerve ( in 
| the Columne maiked by the letter A) a 

ranke of numbers continually proportionall 
rom 1, and over againſt each number his 
reſpeEtive Logarithme in the uther Columne 
hgred by the letter B, 

In the /eco::d cable { in the Columne noted 
with the letter C there 15 another rank2 of 
numbers, which are alk» continually propor- 
1:0x9]] from 1 , and juit again# each-number 
his proper Logerithixe (in the other Columne 
gned by the lercer D ) calculated according 
tothe zeaſon and proportion of the Logarith- 
mes inthe firſt Table; lo that ſuppoling the 
D- gartthme of x, to bee 0,000000, &c, and 
the  Logarithme of 10 to be x ,020000 , &c. 
| the Logarithme of 2 will be found 0,301029 


' &c. Now 


—_— — — 


— 
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Now having put the Logaithme of x to | 


to be x, 000000, &c, from hence neceflarily | 
follow theſe Corollartes. | 

1. The Charafterifliques of the Logarithmes | 
aſſientd to the numbers, propomeded in the friſt | 
ofthe Tables aforegoing , mncreaſe by wnuties. 

The CharafFeriſtzque of a Logarithme 1s the 
firſt figure of the {fame Logarithme fo in 
| the firſt of the premiſed Tables the CharaFer:- 
fiique of 0,000000, (the Logarithme of 1) is 
o; the Cheat. of 1, 000000 , ( the Loga- 
rithme of 10) is x; the Charatt.of 2000000, 
( the Logarithme of 100) 1s 2 ,and (o of the 
reſt in their order; And this Chaadteriſtique 
ought to be ſevered by a point or commatfrom 
the reſt of the Logarithme , as you may ob. 
ſerve by the foreſaid zables * 

2. The Chaadteriſtique of the Logarithme of 
axy number comprebended betwixt any two of 
the proportional ia the firſt Table,drffers not from 
the Charatteriftique of the Logarithme of the fit 
of thoſe two proportienalls. 

So inthe ſecond zabfe aforegoing you may 
{ obſerve,that 2, 4, and 8 being numbers com- 
prehended betwixt x and 10, the como 
Charafterifligue of their Logarithmes is 03v17. 
the Charaft, of ©, anos the Logarithme 


ED 


| be 0,020000, &c. and the Logarithme of x0 | 


of 1; 


—__— 
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| of the Logarith. Tables, 7 | 


of 1; Againc 16, 32,and 64 , beg uumbers 
| centeincd berwixt t0and 100, the Charat. 
| of their Logarithme 1s x , viz, the Chaiatt. of 
I, 000000 , the Logurithmes of 10 ; In hike 
manner the (ha;att, of the Logarichmes of 
128, 256,and 512 ( being numbers ſcituate 
berwixt 100and 1000) is 2, Which is alſo 
| the Chara. of 2, 000000 the Logarithme of 
| 100 ; and ſo conſequently of all ether num- 
bers comprehended betweenc thoſe proporye 
tzonall nambers of the table A.B. | 
3. The Charafteriſtique of any I ogarithme ks 
alwazes ap unit leſſe , then the number of places, 
whereof the number , unto which it belongs, doth 
conſiſt : For if a Logarithine be propounded, 
which hath for his Chazadteriftique o,the num- 
| ber,unto which that Logaruhme appertaines 
| ( by the laſt Corollary ) exceeds not 16, and 
therefore muſt needs conſhiits but of oe one- 
ly place; So in the table C D 0, gozo$g | 
(whoſe CharaF. is o) is the Logarithme of $, 
| whichis a number that confifts of oxe place; 
|inlike manner when a Logarichme 1s pro- 
| pounded , whuch hath for his Chara. r, che 
| number , unto which that Logarithme be- 
longs , confifts of 22po places :\o aganne ( in 
' the rable C D) 1,806179 (whoſe Char4ct.is 1) | 
1s the Logarithme of 64 , which theref vie | 


| conlifts | 


/ 


— — 
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8 The Conſtrudtion. and uſe 


conſiſts of two places; and (ov conſcquzntly 
of the reſt. 

4. The Logaiithmes of this k'nd ought a!) to 
conſiſt of equal] places ; For you may propound 
them to conkhit either of ſevep places, as thoſe 
in the premiſed tah/es A B and C D, or of ff. 
geen places , as MF Brigges hath thought moit 
convenient ( ellos, 4 for large computa. 
tions) or of as many places as you pleaſe, but 
when you are once reſolved of how many 
places the Logarithmes of your zab/e ſh 1] 
confilt , you muſt not alter your firit refoly. 
tion ,as to make the Logarithme of 2 to be 
391029,viz. to conhit of gx pla:es,& the Lo» 
po of 16, 13-1, 204119 to have ſeven, 

utrathcr in this caſe you a-e ro prefix before 
30102 acypher ro mak? it conhiſt alſo of ſever 
places , and then the compleate Logarithme 
"Of 2 will bee 0,301029,a5 1n the zableC D, 
whi.h o ſerves hkewiſe for the Charedt. of 
"1 Lovatithme , as b<fore hath bene {h2w- 
cd. 

$. In multiplication , the ſirmme ef the Loga- | 
ritbmes of the nultiplicand end of the 7: ultip;icater | 
# equal! to the Logarithme of the Prodytt. 

For as much as in every multiplication 
there arc ſome propo:tronal numbers vx. 25 1 
ts to the multiplicand, (o 1s rhe multiphicaror 
| ro 


munntD 


—_— LH 
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tothe Product, and the Logarithme of 1 be» 
| 1Ny ©, C0000, it 15 Manifeſt by the Corollary 
, | of the laſt Chapter,that th2 ſiexzze of the Lo» 
earithmes of the Multiphcand and Multipli- 
cator is equall te the Logarithme of rhe pre» 
du ; For exampie, 16 being given to be mul- 
|| | tiplied by g, the produ@t is 64,and here the 
proportional{ numbers are 1, 16,4, and 64 (for 
23S 1t016, ſoisqtoeq) I lay then thatthe 
ſunme of the Logarithmes of 16 and 4 (the 
two mare numbers of that proportion ) is 
cquall to the ſuwme of the Logarithmes of x 
and 64 (the two extremes ) by the Corollary 
Laſt cired ; bur the Logarichme of x being 
0, 090090 the addition thereof alters net the 
L-garithme of +64, therefore the Logarithms | 
of 64 the produRt , muſt necdes bee £quall to 
the ſumme of the Logarithines of 16 and g, 
the termes propcunded to be multiphed:For 
c bettcr explanation of this Corll ytind in the 
 premiled table C D the Logaritime of 16, 
which is $,2041 19,15 alf> che Logarithme of 
A 4, being 0,602559, theſ2 Logarithmes it you 
| add together heir amme 15 1,061 78; which 
is the Logari:hwe of 64 (the product) as yon 
may obſ:rvc by the ſame table: onely here 
there wats an unit in th- laſt place , but the 
| wane of an unit or two in the laſt ggure we 
the ' 


I. —_ 
Ci 


= * 
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| 
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opcration Whatſoever begctteth no error in 
the worke, | 

6. In diviſion , the ſumme of the Loga-ith mes | 
of the druiſor and of the quotient is equall 10 the | 
Logarithme of the droidend : For as the diviſor | 
isto x,({6 is the-dividend to the quoticnt; and 
therefore (2 being alwaies in drvifios one of 
the meane numbers of that proportion ) I ſay, | 
the Logarithme of the dividend , norwith- | 
ſtanding the Addition of o, oco000 (the Lo- | 
garithme of 1 ) unto it, remaines ſtill rhe 
ſame without alteration : For example, 64 be- 
ing givcn to bee divided by 4, the quorient | 
wilbc 16 , and the ſumme of the Logarithmes | 
of 4 (the droyſor) and 16{the quaricet)1s equall | 
to the Logarithme of 64 ( the drdend ) :5: 
_— by the eraiple of the lait Corol- 
iy, 
- In any ranie of numbers continually pi0- 
portzonall ſrom 1 , the Logaiithme of city one of 
them being droided by the dcaom?:anon of the 
power , which it challengeth wm the ſame ranke,! 
the qwonat will ge you the Logarithme of 
the roote. 

In th: ranke of the proportional! numbers 
"Of the table CD, 2 being the roote or fiſt 
power ,4 the ſquare or lecond power, thiCube 

cr 


_—— 


the Logarithme either in this or any orhcr | ' 


g—_ 
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| 
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or third power, 16 the biquadrate or fourth 
power , 32 the fift power , 64 the xt power, 


&c. I lay the Logarithme of 4,8,16,33,64, | 


or of any of the other ſubſequent proportiona/ls 


in that ranke being divided by the Denoms- | 


CC —— —— _ — 


| n4ion of the power, that the ſame proportional 


 claimeth in the ſame ranke , you ſhall finde | 


f 


in the quotient the Logarithme of z the rote; 
For example,in the fame rablethe Logarithme 
of 4 ( the ſquare or ſecond , power ) viz; 
0,602059 being given , I demaund the Lo» 
gxithme of 2 the 7oote ; here the denomination 
of the power , that the propertionall 4 chal- 
lengeth in that ranke ( being the ſquare or 


——— 


ſecond power ) is 2 , wherefore if 0,602059 


the Logarithme of 4 bee divided by 2, the 
quotient will be 0,301029, which is the Lo- 


pm of 2.,the 7001e , as appcares by the | 


ame Table: So hkewilc 0, gozo89 , the 
Logarithme of 8 ( the Cube or third power) 


being divided by g leaves you in the quotient | 


the ſame 0,301029; And 3, 010299 the Lo- 
garithme ot 1024 ( the zexth power ) being 
propounded and divided by ro ( the denom- 
mation of his power) = you in the quotient 
391029,bcfore which if you prefixe © for the 
Charafteriftique ( according to the fourth Co- 


rollary of this chapter) the torall is 6,301 0293 
VI; 


——___..._—_— 


- 


237. the Logarithme of z the 200te , as before; 
and ſo conſcquently of the reſt, ; 
8. In any ranke of numbers continually pro- 
portiouall fiow 1 the Logerithme of the reote be. 
ing na{uplied by the denomination of eny of the 
powri's, the produdt u the Logarithme 4 the ſame 
: This Corollary is the izrue;ſe of the lait: 

For example, inthe ranke of numbers pro- 
pounded in the laſt Corollary, e, 301029 ( the 
Logaithme of z the rote) being drubled or 
multiplied by 2 produceth ©, 602059 , the 
Logarithme of 4, the ſqzare,or ſecond power, 
and the ſame Logarithme ©, 301029 being 
trebled or multiplied by g produceth 0,903 089 
the Logarihme of 8 the Cube ,or thurd pew- 
er, and lo of the reſt. Thetrwh of theſe tyvo 
laſt Corollaries may be evidently demonſtrated 
by the defiwtion of Logarithmes , being con- 
Edered together with the 12 Rule of the g 
chapter of rhe firſt booke of my Arichmetique. 


CHAP. 


[12 The Conſtrudtion and uſe 


«=. 


D — 


FEETTLEMEEET TT, 


CHar lik 
The Geneſis or —_—_— of the Lo- 
arithmes treated of in the 


inſuing diſcourſe. 


H E Logarithme of x, being 
Y put 0,00- 000, the Logarithme 

of 10, I, 000000 , the Logs 
rithme of 106, 2, 000000, 4 
in the next place it will be re- 
| quifite to ſhew the way how to make the 


| Logarithmcs of the meat numbers , azz, Of | 


| 2,3 4, &c, with are fituatc berwixt x, and16; 
| Ofxx1 21 3, &c. which are placed berwixt 
| 10,and x60; and fo of thereft , which wee 
| intend to explaine in the reſolution of the 
| Problemes following. 


| PROBL LI. 


| The number Io, being given , to finds 


| fo many conts meaxes betwixt 
"” 
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it and 1, till that continuall meane, 
which comes neereſf 1, may be 4 
mixt number leſſe then 2, and ſo 
neer 1,that it may have ſeaven Cy- 
phers placed before the feguificant 


fignres of the numerator. 


Lthough amoneſt the rtionall num-|- | 
bers of the Table AB,i mighy make! | | 
choiſe of any one efthem ro efte& our pre.| | | 
ſent deſigne , yet becauſe the number xa, b--| || 
ing the leaſt, is the fitteſt for that pupoſe,I! | | 
nominate that to be taken rather then any 
other ; Having therefore placed after the number 
10, toads the 7ight band a competent compay | 
ef Cyphers ( Viz. erght and twenty to the ead the | 
| operation may be thereby made the more exatt) er | 
traft the Square roote of that number ſo enlarged, | 
this done, you ſhall find that roote to be 
16227766016837 
p4 100000000000000 | ar 
Which being a mixt number conhilting d | Cyt 
three Inzegers and a Decimal fiattion , mij 
likewife (according to the Rulcs of decund): | thi 
| Arithmetique) be more conveniently expre 
without the denominator ; thus, 
| 3162377 66016837. i 
H&E. 


— inm=__ ———_——nn———— 


| I )Jviz- 


DR —— 
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ee 


Having by this meanes found the exatt root of 
19, axitex unts that r00t [6 found fourteen cyphers 
more, and then working by that intive number (0 
0:dered; as If it werea whole number, cxtratt the 
{quareroot thereof, which you ſhall tinde to be 


I-7732794100389:. 


And fo proceeding ſucceſſriely by a continued ex- 
tration you are t@ produce ſeven and twentie 
ſquare roots, or continuell meants betrrix: to aud 
1, v#% luchas you finde placed in the ft (6- 
lumne of the table hereunto annexed; which 
done,you may obſerve,that the three laſt coz. 
tiauall meants (marked by che letters g, b, and 


I-000000C6862 23 3 
1.090000903431119 
I.000000017 x5559 


| areeach of them mixt mwnbers leſſe then 2, 
| and greater than x, and likewiſeto have ſever 


cyphers placed before the ſignificant figures of 
their Numezators, according to the demand of 


| this preſcat Probleme. 


B Io. 


| 


_— — 
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10,0000, &c. 1,0:020000000 0000 | 
1 —————__ 0, 50000 0000000000 D 
B 1. 7782794 1003892 | | 0,2 50000000008000 
C | 1,33352143216332 | | 0,12 500000000000 
1.15478 198458945 0,062 500000000000 
| 1,07460782832131 0,3 12590000000@00 | 
1-03663292843769 @,01562 5000-00000 
1,01815192171818 0.007812 500000000 
1,00903504484144 0,003 9062 50000009 | 
1.00450736425446 0,00195312 5000000 
1,0022F114929291 0,000976 562 5009000 
1.00112494139987 0,00048328125e000 
I.6005C231260220 0,000244140625000 
1,00028 11673778 0,0001220793125 000 
1.000140 74351694 ©,00006103F51562 50 
1.00007027178941 0,000030517578125 | 
1,00003513527746 0,0000152 587899052 
1.00001756748442 0,000007629394531 F 
1.60c00898270363 0,0000038 14697265 | 
1,00000439184217 0,0000019073486532 | 
1.00000219591867 0,000007953674316 | 
1.00000109795373 0,900030476g37158 { | 
1.0000005 48979521 0,0000002384 18579 
1.00000027448957 0,000000119209289 
1.00000013724477 0,0000000 596046 44 
G | 1,000000068562238 0,0000000298023 22 | 
H 0000003431119 | | ©,000000014901161 
|L | I, 000000017155 59 0,0000000074 50580 | p 
Aﬀe 


Inn 


| Eq 2 


=  — 
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' extra&t ſo many contimeall means, that the laſt 


Afeer the f:me maner may you finde out as 
many Continuall meants, 35 you pleaſe, betwixt 
any other number given and rx, if you joyne 
Cyphers thereunto , 3s you have beene durected 
to annex th.cm unto the number 10; Never. 
thelcfle here obſerve, that alchough ( by the 
reſolution of i115 Probleme) you are adviſed to 


ſhould have bur ſeven cyphers before the ſigni. 
ficant figures of his numerator ; yet you are 
to underſtand , that this is onely neceſſary 
when you intend that the Logarithmes of the 
Table, you are to make, ſhould conlilt of ſevcz 
places, as thole in the premiſed Tables A B,and 
C D; For when you intend the Logarithmeg 
of your Table ſhall confitt of exght,ten, twelve, | 
fifteen, or cf any other greater number of fi. 
gures, it will be requiſite to produce ſo many 
Continuall meanes , till the laſt of them may | 
have as many cyphers , before the fignificant 
figures of his numerator, as the Logarithmeg 
of your intended zable ſhall live places, 


—_— 
a the tt... Bl. Ziad 


PRxOBL. IT. 


The Logarithme of 10, being given ts 
make the Logarithmes of all the con. 


— 


2 tinuall [ 


———_—— —_ — — 
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tinuall meanes contained betwixt 


10. 4xd 1, 


Hs Probleme may ca{ily be reſolurd by t're (e- 

vent! Coroliarie of the laſt chopter ; for (in tie 
Table aforegoing) te number a being tle ſquare 
root of 10, If 0K drotde the Logarithme of 10by 
2, you have the Logarithme of t\.e ſaid wember a: 
in like manmer droiding the Logarithme of the! 
nember a by 2, yu have the Logarithme of the 
mumber Þ, and /o proceeding m the jame oracr, the 
Logaritl-mes of all the continual meancs betwint 
10 and 1 may becaſily fonnd out. 


For example, in the ſecond Cclumne of the þ 


Table atorcgoing 1,00c00000000c000 be-| 
ing aſſigned the Lc gurithme cf 10, halfe of 
it, 2/37. 0,5 0000, &c. ſigned by the letter d,| 
is the Log arithme of the number _ 
x80t of 10) by the Corel{anielalt cited : In like 
manner ©, 25000, &c, bcing halfe o, 50009, 
&c. ische Logarithme of the number b, and 
0425000, &c, the Logarithme of the num. | 
ber c, and ſo conſequently of thereſt ; ſo that | 
at laſt, as yvu have in the firſt Columne of the! 
laſt Table 27 continuall meanes betwixt 106 and 
I, as aforcſaid ; ſo may youlkewiſe make (by 
the reſolution of this P7oblexe) for all thoſe 
continuat{ means, reipetive Logarithmes, as 


you | 


——_—— 


of the Logarith, Tables. 19 


you may obſerve them placed in the other 
Columne of the ſame Table. 


PROBL. LIT. 


A mixt num'er being given, which be- 
ing leſſe then 2, and greatertben 1, 
comes ſo neere unto 1, that it hath 
ſeven ciphers placed before the figni- 
ficant figures of the VN uwmerator , to 
make hu proper Logarithme, 


Efore vve come to the - of this 
Probleme , this Propeſities followi 
muſt firit be obſerved ; po ws 

when a mixt mrber, which being leſſe then 2 , 
and greater then 1 , comes (0 neere toone , that it 
hath ſeven cyprers placed before the fre ficant fi. 
ewres of the Numeretor; tire forlt (even (ignuficant 
fewres of bis Numerator are don" te the firit ſeu 
fgaſicant figures of t'e Numerate; of bis ſquare 
YOOE, 

For example, the number 1.00000006262.2+ 
3385621025737187482 , bcing propounded, 
which being a mixt number lIcile then 2, and 
greater then x, hath ſeven ciphers placed bc- 
tore the fignificant figures of his Numerator, 


= CT 


B 3 I [ay, | 


=_ 
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—  ———C_CPO©©O —— 


gurcs cf hisNumerator are dowble eo 3431119 
the hiſt even ſignificant figures of rhe Nume- 
rator of the number 1. 0000000343 71192, 
which is the ſqxar:r00t of the ſame numbe: {9 


kind, though thcy have moe or fewer cyphers 
than ſever placed before the lignificant figures 
of their Numerators ; for look how many cy- 
phers are ſo placed before the ſignificant ti. 
gures of their Numerators , ſd waany of their 
rſt fi12nificant figures arc double ro as many 


roots + Howbeit, the reaſon, why in this pro» 
poſition I confine my felte againe to the 
number of ſeven figures, is , becauſe ſo may 
onely are conſiderable for the making of the 
enſuinz Tableg*Fhoſe Logarithmes 1 intend 
ſhall conliſt of ſeven places, according to the 
reaſon. fFormcaly allcaged inthe firſt Problems 
of this Chapter, 

Feaghence follow theſe Corollaries : 

1. The ſignificant figures of the Numerator of 
' 21mber of this hinde, axd t''e [ignificant figures 
| t:e Numerator of bis ſquare root leſſen them ſelec 
| like their L ogarithmes, that z t0 ſay , by halfes, 
For cxemple, in the lower end of the Tab 

atore 


———_ _ 


——————_——— 


—_ __—_—_—_ 


p:opounded : And this obſervation holds 
lik:wiſe true in all other numbers, of the (ame | 


of the firſt ſignificant _ of their ſquar , 


|| 


; Legaruhme x; fo 343 « 119,the tignificant fi. 


| 


-| h or{beare to 45. 


— | — 
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afcregoing, as the Lugacithme & is ha{fe the 


gmes of the Numerator cf the number h, are 
the /alfe of 6862 238, the lignihicant figures of 
the Numerator of the number g 

2. Therefore any two mumbe;'s of th4s kindebe- 
ing given, thei! Logarit "mes, «nd the ſignificant 
figures of therr Numergors are propertionell, 

Example, :he numbers ot g and þ being gi. 
ven, I ſay, a5 6362238, the fgnficant figures of 
the Numerator of the number gy, areto 3431. 
119, the ſignificant figures of the Numerator 
of the numbcr h ; (o is 2, the Zogarit»me of the | 
ſaid number g, to hþ, the Logarithmre of the ſaid 
number þ : In like manner the numbers g aad 
[being given, as 6862238 is to 1715559,l0 is 
the Lo, arit)41e 2 to the Loganithme 1. 

And this Rule holds true in any other 
number of this kinde, though it be not one of 
the continual meants betwixt 10 and x : for the 
ſiguficent figures of the Numerator of any 
luch number beare the ſame proportion to his 
proper Logazit/-1e, that the ſignificant figures 
of any ofthe numbers mark: d by the letters g, 


_—— 


Theſe things bcing thus cleared, it is ma» 
nifeſt,that a numbcr of this kinde being given, 
the Logarithme thereof may be found by 

B 4 the 


—— — 


Þ —— 
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the Gaiden Rule : For, 

As te ſiguuficent figures of the Numerator of 
aity 022 of the awemier's ( (igned inthe firſt Col: mne 
of the laſt Tajle by the letters g, horl) aretobu 
reſpeftive I ogartthme : 

* Soarethe ſignuficant figwes of the Numerator 
of the number even , 10 the Logarithme of the 
1 ſame number. 

| Example, the number x. o000000t 021301 
being given, I demand the Logarithme therc« 
of : I lay then, 

As 6862238 the ſigmficant figures of the Nu- 
merator of the number g, are to 298023 22,the 
Logarithane of the ſame number g. 

So are 1021301 ,the perificant figures of the 
Numerator of the number given,to 4357281, 
the Logarithme required. 

Before which if you prefix nine ciphers, 
to the intent it may have as many places as 
the Logarithmes in the laſt premiſed Table, 
(viz. 16.) according to rhe tourth Corolizie of 
| the laſt Chapter, the true & intire Logarithme 


! of 1, 0000000102130r, the nomber givenzis 


©,000000004 357 281; and thus at laſt you 
have the cleare cc{0.ution of the Probleme pro- 


pounded. 


PROBLI. 


—_— 


\ 


- be 
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PrROBL. IV. 


Any number whatſoever being given, 
to maks the Logarithme of the ſame 
number, 


Oi may make the Logarithme of any aunber 
watſoever, if firſt you produce (0 many con- 
thuall meants betwixt the ſame mumber and 1 , 
tillthe continual meane, wich comes ncereſt 1 
way beve ſeven ciphers placed before the ſugruficant 
figures of his Numerator ;, For, this being done, you 
may readily finde out the Logarith me of that conti» 
mall meant ; and then by often doubling, and vt- 
doubling that Lrgarithme ſo found ( according te 
the number of the continuall mcanes at fi;ſt produ- 
ced) at laſt you ſhall ſall upon the Logarithmc of the 
metmbe; gruen. 

Example, the number 2 being given, I de- 
mand the Logarithme thereot ; Here fit 
(according to that which hath formerly heen 
taught in the firſt Probleme of this Chapter) I 
produce ſo many continuall meant; betwixt 2 
and x, till that which comes neereſt x hath 

ſeven ciphers placed before the ſignificant fi- | 
gures of the Numeraror, which after three and 
| B 5s twenty 


— 


_ L 
., 
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twiaty continued extrattions I tinde to be 
I.00000008 262958 ; T his continual imeane . 
being thus found , ( by the dircion of the 
Probleme aforegoing) I finde the Logarizthme 
thercof, which is 0, 00000003 5885571 (For 
As 6862238 10 29502322, 
| $0 $262958 70 35885571) 
This Logarithme being doubled, will produce 
( by the laſt Corollarteof the Second Chapter ) 
the Logarithme of the continual] meane next | # 
above 1.00000008262958 ; and lo it you 
dowble [ucceffively the Logarnthme of each 
contiruall meant, nne aftcr another, according } 


to th? number ofthe extraftions ( wiz. three 
and 7wenty times in all) at laſt you ſhall hap- | 7 
pen uponthe Logarithme ©, 301029987975- 
r68, Whkichis the Logarithme of 2, the wam» 
ber propounded : The whole freme of the 
work is plainly ſer down in the Table follow- 
ing; For in the firſt Columne thereof you 
have three and twenry contimeall neanes bc- 
rw:xt2and r,and inthe other Columne you 
ſhall finde the reſpe&ive Logaruchmes,which 
are produced by a continued doubling and Te- 
doubling of 0, 000000035885571 the Loga- 
ricthme of 1. o6o0coo8262952 , the laſt con- 
« | rrau6all ritane in the Teble, 


2.0090, KC. 
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2,0000,&c. | 


I, 41421356237309 
1, 18920711500272 
Is IYOFO7I13 266525 
I, 044273738243220 
1. 0218971,865645 


I, o1088g28605285 
I, 00542990111387 
1, 00271127 505073 
I, 00135471989237 
1, 0006971306939 


I. 0003385280527 4 
I, 0001692397533 
I. 0000846 1627271 
I, 00004230724140 
I; 00002115339696 


I, 00001057664255 
1, coc00828830729 
1, 00000@264415015 
1, 00000132207420 
1,.09000066103688 


1, 00000033051838 
I, 00000016525917 
1, 0000000826298 


_— > I_—_—_— — — — — 


| 


— 


0,301029987975168 


0,150514993987584 
0,075257496993793 
0,03-628748496896 
0,0188143742483448 
0,009407187124224 


0,004703593562112 
0,002351796781056 

0,001175898 390528 
6©,000587949195264 
0,000293974597632 


0,000146987 298816 
0,000073493649408 
0,0000367465824704 
0,000018373412352 
0,000009186706176 


—_— 


0,000004 593353088 
0,00-002 296676 544 
0,0000011483 3827 

(*] "0000005741691 
0,00000027084 568 


0,00000214354228z 
0,060050071771142 
0,00000003 5885571. 


But 


_— 
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But now {becaule the Logarithmes of our 
intended Tables ſhall contiſt onely of (even 
placcs, (according to the obſer vation made in 
the end of the frit Problere of this Chapter) 
Of the Logarithme o, 301029987975 «68 I 
take onely the firſt ſeven figures, towards the 
left hand, adding x unto the ſeventh figure, 
becauſe the cight hgure(bcing g)doth almoſt 
carry. the valug of an unite to the ſame ſe- 
venth figure ;.andthen at laſt the preciſe Lo. 
garithme of 2, the number given, will bee 
ound 0,30I1030: And thus as the Loga- 
rithme of 2 is made, ſo may you likewiſe 
make the Logarithme of any other number 
whatſoever ; Howbeit the Logarithmes of 
ſome fevy of the prize numbers. being once 
thas diſcovered, the Logarithmes.of many 
other derivative numbers may be found out 
afterwards without the rrouble of fo many 
continued ext;aftions of the ſquareroot, For | 
example, having thus mad2the Logaritime of | 
' 2.,. you may.cafily know the Logacichme of | 
5 ;for dividing 10 by 2, the quotient will be 
5; butthe ſame of the Logarithmes of the 
diviſor, and the quotient, is cquall to the Lo- 
garit'7me of the dividend (by the fixt Corollain 
of the ſecond Chapter.) And thercforc if you 
itabitraft 0,301030 C rhe Logarithme of 2 ) 
from 


—————RRT — hg — 
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from x , 008000 (the Logarithme of 10) the 
remainder ( viz, 0, 698970 ) is the Loga- 
rithme of F. 

Againe, beſides the Logarithme of 5 with 
hike farrtity you may finde the Logarithme of 
any other number, that is made by the multi- 
plication or diviſion of theſe rhree numbers 
2,5,and 10 , vi7 Ofthe numbers 4,8, 16, 
32,64,&c. Of the numbers 25,125 ,625,&c. 
Ot the numbers 20,50,100, 200, &c. Follovw- 
ing the direion given youn the. foure laft 
Carollaries of the ſecond Chapter. | 

Afecr this manner is that Tablecalculated, 
wiiich you ſhall inde in the firſt Page of rhe 
Tables placed after this diſcourſe, which you 
may. obſcrye to conhiſt of ſix Columaes, 
whereof the firſt, third, and fift, figned by the 
letter N,)containe all abſolute numbers from 
r. t0 100; andinthe ſecond, fourth,and fixt, 
(entituled Log.) is placed juſt againſt each 
number his reſpe ive Eogarithme :.So in the 
ſ:cond Columne of the ſame Table,0,477131 
is the Logarithme of z ; In the fourth, r 5 56- 
303 the Logarithme of 36; and in the fixt 
Columne 1,838849 is the Logarithme of 
&69,&c. 

And this Table may ſerve to ſhew you, how 
the Tables of Logarithmes ( though never ſo 

large) 


pe EIT —_@__— 
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large) are uſually ordered ; forregwlarly all the | | nat 
abſolute numbers ought to be fer downe at | | cul 
large, and juſt againſt each number (in the | | cor 
next Column ) ought to bee placed his reſpe- | | fe 
tive Logarthme, as you may obſcrve them | | | tw 
in the ſame Table : Byt now if I (intendingin | | ſet 
this Edition to preſent to the publique the | | ga 
Logarithmes of all abſolute numbers fromrx | of 
to 400000?) ſhould obſervethe ſame order, | | b/ 
that Table would tne much incumber this lit- | | re 


tle Volume which I intend portable ; And | p 
therefore I have invented another Taeb/e, | | a 
which immediately followeth the forcſaid| | 
Table of 99 Logarithmes , and is intituled 

(The Table of I ogarithmes) wherein the Log:-- 1 
rithmes of all abſolute numbers under 1 0000 ; 


are expreſ]y ſet downe, and by help whereof 
the Logarithmes of all abſaſure numbers un- 
dcr 400000 may be alſo readily diſcovercd, as 
ſhall more plainly appeare hereafter. 

And now for the deſcription of this laſt mea. 
tioned Table, you may 9bſerve , that it:con- 
fiſts of twelve Colwmnacs , viz. fix in the left 
hand Pages , and other fix in the 73ght hand 
\ Pages ; of theſe twelve Colummes, the firſt (no- 
ted at thetop of cvery Page by theletterN) 
containes all the abſo/ute numbers from 1 to 

I900, as they ſtand one after another 1n their 
valu- 


— 
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aaturall order. Againe, the ten Colammes(inti- 
ruled by the figures o, 1,2, 3, 4, 5»6,7,8,9) 
| containe Logarithmes without their Chare- 
| Feriſtiques, or firft Gi2ures. Andlaltly, in the 
| twelfth Columpe (marked by the letter D) are 
| ſet downe the common differences of thoſe Lo- 
| garithmes., And note,thatthe Charadterifliques 
| of Logarichmes are quite lefr ont of theſe Ta- 
| bles, becauſe zhey without the Tables may be 
| readily diſcovered , and the Tables being ex- 
| preſt without them , are thereby made more 
{ apt for geaerel/ uſe, as you ſhall be more plain- 

ly taught hereafter, 
| As tor theather Table, which followes this 
Table of Logarithmes (intituled Artificiall S128 

ad Tangents ) itis no other than an ordinary 
Table of Artificiall Sin's and Tangents , Which 
re th: Logarithmes of the right Ss and 
Tangents, ſet forth by Rhetzces ,Petiſtus, and o- 
thers : Of this I need make no other deſrip- 
tion, than onely to name it, becauſe the d:poſi- | 
tion thereof difters not from the order of other 


Tables of the Came kindc. 


CHAP. 


| 
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eaoaeoneaooeet . 
CHaP. IV. 


The uſe of the Logarithmetical 
Tables in finding out the Loga-\ \® 
rathme of any number , and the | th, 
mumber of any Logarithme pro-| [© 
pounded. 


gy Hus farce the confirut7ion of the Ls- 
carithmeticall Tables , now come 7 

We to their yſe, which 1s two) 

fold : 

1, To finde the Logarithme of any number, a 

che number of any I ogaritme g7UCR. 

2. To reſotve droers neceſſary Problemes in 4 

| rthmetigne and Geometrie. 

As for the f;ſt of theſe, you (hall finde it 

| explained in theſe P;oblemes following. 


— 


| 
__ 
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— 


| 
j 


PROBL. I. 


A whole number under 1 00 being g i- 
| ven,to finde the Logarithme thereof. 


Vre to the Table of fix Colunmes ( witch 
you ſhall finde wpon the firſt Page of the in- 
ſuing Tables) this done, baving found the num- 
ber given in the (rt, third, 67 fift Columme of 
that Table, Juſt agarnſt that number in the next 
Columne towards the right hand you ſhall finde 
the Logarithme vequired. 
Soin that Table, the Loparithme of 20 will 
be found 1,301030, and the Logarithme of 
75 is 1,875061 »&c, 


PROBL., IT. 


eA whole number that conſiſts of three 
places being piven, to finde the Lo- 
gartthme thereof. 


Inde the number propounded in the fir't Co- 
| lum of the Table, intituled the Table of 
Logarithmes ( ſigned with the (etter N ) this 
| done, 


i 
| 


| 
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done, Juſt again't that mumber in' the next Oo 
lime, ( fiened by o ) you ſhall finde anumbe 
conſifling of ſix figu'es, before which if you prefix 
« Charateriflique , correſpondent to t'e number 
propounded, that intire nember (0 ord:red is the 
Logarithme required. 

Example, 125 being given, I demand the 
Logarthme thereof : The number x25 1 
finde in the firft Columne of the Table of 1s 
£4rithmes, upon the fuſt Page of the ſame Ta- 
6/e, and juft againſt it in the next Columne 
(fgned by 0) finde 096g 10 z now if before 

6910 I prefix z, for the Cl matteriflique 

auſe the number given confilts of z|rt 
ures or places, according to the ſecond C4 
rollrie of the ſecond Chaprer aforegoing )the 
Logarithme of 125 the number propounded 
will be found 2, 0969 1a : Solikewiſe(upon 
the third Page of the ſame Table) you hal 
finde 2,196091 to be the Logarithme of 
150, and (Page 5) 2, 267172 to bethe Lo 
gxichme of 185, &c. 


. PROBL 


- 
| 
| 
| 


' 
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7 ——E——=| 
- ProBL., ITT. 
2 eA number that conſiſteth of foure pla- 
| ces being given, to finde the Logas+ 
C rithme thereof. 


-b- Ind the three fir't figures of te number gruen 

m the firt Columme of the Table of Loga- 
rithmes, as before ; then ſearch the (aft figure 
thereof a ong ft the figures, placed in the top of the 
Peges, where you have (0 found thoſe three firſt 
freures © this done, juſt again't thoſe three firſt 
figures, bn the Columpe under the (alt figure, you 
ſhall finde « number, before which if ;ou prefix a 
| proper Charatteriſtique for the number gruen, that 
intire number ſo ordered is the I ogarithme you 
looke for. 

Example, 1257 beings propounded , I de- 
mand the Logarithme thereof ; 125 the tree | 
firſt Ezures of the number given, I fnde (as | 
before) in the firſt Columae of the Table of | 
Logarithmes, and likewiſe 7, the /aft figure 
thereof, npon the next Page 1n the tgp of the 
ninth Columne of the fame Table : this done, 
in the angle of Poſition (juſt againſt 125, and 
under the figure 7) 1 obſervethis number | 
099335, | 


=o» I EGZS 


= 


= 


_- 
-, 


_— 


; 


— =  ———___ 


099335, before which having placed 3 for 

the correſpondent CharaRenſtzque of 1257, | 
(being a number of foxre places) at )alt T pro- | 
duce 3,099335 ,which is & true ade we | 
of the ſaid 1357, the number propounded, | 
In like manner 3,o096910 is the I,cgurithnae | 
of 1250, and 3,636989 the Logarithme of | 
$335». 


PrRoOBL. IV. 


A nwmber that confiſteth of five places | 


being given, #0 finde the Logarithme 
thereof. 


Indt'e Logarithme of the foure firſt figures 
thereof (beſides the Charatteriſlique) by the | 
Probleme aforegoing ; this done, vbſc; ving the com- | 
mon difference (in the twelfth and 12? Column of 
the Table, \u't againſt the three fi;ft figures of the 
numbe; groen, found ia the firft Columne ) mul- 
tiply that difference by the laſt figure of the num- | 
ber grven , and cutting off one figure from the 
produt? towards theright band, adde the reſt there- | 
of tothe I ogarut hme : laſt of all, if you pre- | 
fix before that Logarithme (0 ſound the proper Cha- 
radteri/tique of the ru mber gruen, that Logarithme 
ſo ordered is the Logarithme required, - 
x- 


—— 
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Example, 12572 being propoundcd , I de- 
, | | mandthe Logarithme thereof ; by the Pre. 
blewe aforegoing the Legarnthme of 1247 } 
(befides ihe C-arafteriſtigue) 18099335, and] | 
the commen difference nn the laſt Columne of 
the Table ( juſt againſt x25, the z/2ee froſt fi- 
gures of the number given) 15 346, which be- 
ing multiplied by 2 ( the lat figure of the 
number given) the produdt w 692 ; wherefore 
| ifT adde 6g to 099335, and likewiſe prefix 
| before that ſumme, 4 (the proper Choradter t» 
| | ffique of the number given) at laſt 1 ſhall pro. 
| | duce 4, 099404, Which is the Logarithme of 
| the number propounded, So 40993385 is the 
| | Logarichme of 12570 , and 4,911305 the 


| Logarithme of $1 509g »Kc, 
| 


PROBL. V. 


| eA number that conſiſts of ſex places 
| (wnder 400c0co) being given , to 
| findethe Logarithme ne: 


{| TE inde the I ogarithme of the firſt fone figures 
"y thereof, (beſides the Charafter:flique) as be- 
| | fore; Tha done, multiply bkewiſe, as before, the 
comman difference by the two remaining figures 
of wmber erven; thea cutting off two figures yy 
[4 


 —— 


— 
ſ! 
' 
| 
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the produtt towards the right hand, if you adde 


| 
| 
| 
| + 
| 


gaiit me o ordered s t' e ſame you looke for. | 


poundeq, and let the Leg irithme thereof be 
required : T he Logaricthme of 1247 (bclides | | 
the CharaFeriſiique) is eg9933 5, and the com- 
mon difference is 346, Whuch it you multiply 


[ 


fore if I adde 83 to 999335, ther Aggregates | | 
099418, beforc which it | prefix g (the reſpe-| © 
Etzve Charafteriftique of the number given) at | | 
laſt-I produce 5, 099418 for the correſpon- | 
dent Logaiithme of the number propour 
ded, | 


PrROBL., VI. | 


A fraftion being given to finde the Lt 
ras have Pao | 


T4 the Logarithme of the Numerator out 
of the Logarithme of the Denominats ; 
This «lone, the remamnuer is the Logarithme of tht 


fratiien propounded, 


— 


by 24 (che two laſt figures of the number gj-| 'L 
ven) the produe2 will be 8304 : New there | | 


Examp! t, ; 


”— 


the reſt thereof to t e Logarithme found, and pre-| | iq 
fix, as before, a pr oper © havatteriſtuque, that Lo-|: | py 
Example, ict 125724 be the number Pro- |! þA 
| 1s 
Pr 


Lc 
C 


B —_— 
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— 


de| | Example, Z bcing propoundcd. the Loga” 
e-| 'rithme thereof is 0124938 ; for (by the farit 
&\: | Probleme of this Chapter) the Logarnhme of 

| |4 1s 6,602060, out of which if 1 ſubſtrat | 


>| | 0477 121 the Logarithme ot 3, the remaindee 
w 1s 0,1 24939 the Logan hme of } che number 
\.. | Propounded. So likewiſe 1,002425 is the 
y | Logurithme of +535 and 2,002494 the 
| | Logarithme of ;q25 &c asappeares by the 
>| | work following, hob 
$: | 

>|*| T25 2,096910 I25 3,096910 

it | 1257 3099335 I2572 _4:2994%4 

| n—1 002435 —2,002494 


But here obſerve, that the Logarithme of a 
| Fraffion, or broken number is alwayes defe- 
| five, that is, the value thereof is alwayes lefſe 
| then 0, Or 29thing, tor the Lugarithme of x be» 

ing put 0,000000 , the Lo:arithme of 2, 
| which is lefle than x, muſt needs bc lefle 
than nothmmg; and by how much neerer a Fra- 
fon approaches to x, by ſo much leſle is the 
quantity of his Logarithme, &+ e contra: be- 
cauſe as the Logarithmes of numbers, that are 
| greater than 1, increaſe @ ahilo ad infiritunm 
above 


- 
I 
F 


—— 
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above x ; {o the Logarithmes of numbers lef | 
than x, increale likewiſe @ ww! 3lo ad mfinitum 
under x ; when therefore you mcet with a| 
Logarithme of this kinde , ro diftinguith it |: 
from a perfet Logaruhmc, prefix betore it 
this marke ——, as in the Examples before | 
——_— See my Arithmetique Lab. 2. Cap. 6, 

« 2. 

In. like manner theſe Decimall Fraftions 775, 
1] and 3 beirg propounded { which likewiſe |: 
may be wiitten without thew Dex0rnators, 
thus .25,and thus.o5 I ay,their Logarithmes |; 
are —- @,603060,and —— 1 ,30103 0,25 may 
appeare by the worke following ; 


25 1,397940 5 o,898970 
100 2 ,000008 160 2,000009 


w— Q 6010 m— 1,301030 


Howbeit, whin the Fraftion propeunded 4 « 
Decimall , you rey more eaſily fade the Logs 
rithme thereof , thus ;, Firft finde the reſt of tht 
Logarithme of the Decimallgr'en (beſides the Cha 
ratteriſtque) as if ut were a whole number ; the 
taking the complement which that 1 ogarithm 
wents of the tive Logerithme of to, 3f you plact 
before tat complement bis proper — 


Us 


_ 


DO— 
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: | at——_—_— —_—— — —_—— — 

| | (which ought to conſiſt of ſo many wnts, as The | 

| Decimal groen hath cyp':ers prefixt bfore it ) that 

| complement /0 ordered i tre Loganit)1me requi- 
red 


n 


| 
1 
tl | red, 
| | Example, the Decimall .125 being given, 1 
©} | demand the Logarithine thereof ; 1 he Lo- 
\|}| gurichme of 125 betides the. Charadteriſtique 
1 ( by the ſecond Probleme of this Chapter ) is | 
'| 0g6g10, whoſe compicment to the Logarithme 
of 10i5 903090 (for if you ſubſtraft 096910 
out of x,000006,the zt#e Logarithme of ro, | 
"| the remainder 18 903090 ; ) now therefore if 
befoxe the complement 903090 you place the | 
| Charafteriſlique 5 (becauſe the Decimal given | 
{ hath no cyphers prefixt before it ) the zatere 
Logarithme of .x 25 will be found— 0,9 o- } 
3090 :So likewiſe, the Logarithme of 0125 
15—1,903090,and theLogarithme of 00125 
1S——2,903090,&c, 


wt PROBL, VIL. 


hoy A mixt number being given, to finde | 
ah the Logarithme thereof. 


Educe the mix: number into ax improge 
wn Fraition ; this dere, if you ſubſtratt the 
c C Loga- 


NY 
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the Logarithme required. 


Example. T he mixt number x25 
propounded, I demand -the Logarithme| 
thereof; That number being reduced to an' 


L ogarithme of the Denominater out of the Logg. 
rutbme of the Numerator, that which 1emaines u. 


z being 


+ 


| 


improper Frattion, 1s **3 likewiſe the Loga-/ 


Probleme of this Chapter) is 2,7 10568, ahd 
the Legarithme of q, the Denommator (by the! 
firſt Probleme of this Chaptcr ) 15 0,602060 : 
wherefore if I dedu@t 0,602060 the Logi- 
richme of 4 out of 2519568 the Logarithme 
of 563, theremainder viz. 2,108598 is the 


Logarithme of x25; the number propoun- 


ded. 


Here when the Frattion annexed is a Decimal, 
you may likewiſe finde the I ogarithme theredf, 
thus ; Conceruving the mmber gruen to be a whot 
number, finde the reſt of the Logarithme thera 
(beſides the Charafteriſtique) by the 1,2,3,4,0 5 


| Problemes afo; ceoine ; this done, if you 


place befin 


that Logarithme ſo found lis properChara#leriſtiqu 
(vir. a fieure conſiſting of (0 many units, want 
07, as the whole'part of the number given conſt 
of places) that intire Logarithme ſo ardered wth 
Logarithme required, © 


E xamptt 


rithme of 503, the Numoator (by the ſecond: 


- 
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oo 
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Example. T he number x25 23 (which like. 


wile may be expreſſed without the Deaommma- 
tor, thus, 125.72, or thus, x35|72) being g1- 
ven, I demandthe Logarithme thexeof; the 
Logarihme of 12572 {oclides the Charagte- 
riſtzque) 15 09 9404 {by the fourth Probleime of 
this Chaprer)betore which ifT prefix 2, (bc- 
cauſe. x 25; the whole part of the numbcr gi- 
ven, conkits onely ot three places) thatimtxe 
Logarithme (© ordered is 2,099404, Which is 
the Logarithme of 12572 the number pro- 
pounded, 

You may perecive by that which hath been 
delivcred in theſe two laſt Problems , that 
when the FraCtions propoundcd are Deamals, 
their Logarithmes are- more eafily found, 
than when they are other Fractions 3 where- 
upon [I have cauſed the. inſuing Table to be 
hereunto annexed, -which may ſerve for the 


Reduction of compound Fraftions, wiz. of the | 


Fractions of 'Cnae, 11 eig4ts, Meaſures, Tine, 
and Dozens) ro Decimels, tothe end that when 
any ſuch rexrmes come in queſtion; their -Lo- 


garithrus. may be the more readily diſcovered: 


Howbeit hcre {leſt I ſhould roo much inlarge 
thisJittle Volume) I intend onely to preſent 
' the Tabfe irfſelfe, referring thoſe that deſire 
to be-better informed concerning it, to the 


Ci cleventh [ 


pI 


| 


1 
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The Conftruction and 1G 


ay 


eleventh Chapter of the firtt Booke of my 
Arithmerique, 
The Table of Reduction. 
Engliſh Money. = 
——— Do 
1995 a 315 6 '025 
189 | ro|5 2/4 5 020833 
17,85 9145 | Log 4\016667 
6 5 $14 1104533 | 310125 
15'75 35 10/041667; | 21483333 
14% 1] 6:3 90375 | | 1441669 
2 | 5 235 $033333! | 3.43125 
22/6 | 42 7 023167, | 2 a20833 
/ | I 410417 
<3 | Troy Weight. FN 
11/91667 16 066667 30125 | [13/422569 
120 83333 | [15/9625 | | 2683333 13620832 
9175 | 14/033333 1441667 111419097 
Hover [13 054167| 23439930] [10/a17361 
9158333 | |32j0S 52,43T194 's «15625 
6[$ 111045833] 121/436458| | $/413889 
* 5141667 | [101041667] [20 434772 | 7432153 
4133333 9'0375 19,43 2986 6410419 
zls | 8033333] |a8'a3r25 | | 5'e $6805 
2|/16667 | 7 021967 1” 629514 4'e 69444 
21083333 6 025 | [16 425778| | 3'e 52033 
w9 979167 5 020833 15 426642 | 2 |e 34722 
19 O75 | 4,916667. [14 (424306 \ 1e 17361 
r7]o70833| | | Tk LEA 


— 
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The Table of ReduCtion. 
Averdupos great wetg't. 

H.!S 17/15179 |! 51244543, $ 444643 
94125 16|[14296 | 41035714} | 7 439063 
127 24107 ) 115[13393 | | 3,035736) | 6 433482 
(26'232t2 | 141225 2 019857] | 5427902 
25 22321 | 13 11607 | | 1 a89385 4 422321 
24 21429 | [12 10714 15148370; | 3'416741 
23320536 [ 211698214 /14)ja73125] | 2 at1161 
22,19643 , 10lo8g286! .131a72545! } i,es58og 
[21/1895 9'0303 57| 3246696 4| 3jeq4i85z3 
20 17857 $,071429, [11j46138z* | 2 e27992 
19116964 7 0525 119 «55804 Lelz3953 
18116071 6 053571] ; 9 659223; | 
G gy m_—_— _ __ 

Averdupor little weight, 

— | —— - ED = _—— iii Minnmmonmmmmo—__—_— — - 
1519375 | | 6375 | |13 ©g07Þ1|'} Ffoigggi 
14/375 513125 12 046875] | 4(0r5225F 
13 8125 4'25 | 11042969} \ 3{011719 
12175 | 3\11875 10 039063| | 2[478125 
1116875 21125 9 035156| | 11439063 
10 625 | 1 0625 | 8 03125 | 3 a29297 

9 5615 5 09535941 | 7 027344' | 2 alg531 

8.5 | 14:054688 6 023438! | 1leg9658 
| 114375 11 | || 
| I 19:4d merſures. 

7175 : 
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 TheTableof Redution. 
Dry maſa tiCs. 2M 
x 14n a78125 
71835 | 3/375 | 2 _=_ | = | 
pl Liz 31023438 | 2 439063 | 
5162s ;log3 2ſor5625| 7619531 | X 
als || 3199375 | | 2lox5625 i 
|  YVardsandBlls. 
. 3125 
1875 110625 2'0 
js || - aps | 31946575 x 015635 
x 25 "i _—.. 
5 Time. 
$--- 0'02 
11/91667 | 30 30 082193 = —_ Ts W_ 
20/8333 23 Mn F1] ni is, | g$'021918| 
| gl9s | |28/096714) 1: —_ py 
egos? | [21072973 x6 043837 | G 016438$|. 
dl Br ew 041097 [913699 
65 25 068495 £3835) 5 _ 
en 3 me 131035619, 17 M 482193 
3 ”» 24 060274] |12 [032877 | 2/454795 
2|16667 | | 1]057536] [11030137 1 427397 
11983333 — HOI 
I —  — 
Doxens 


OC Ir yr ——— oro ee 


mk. 
{ | 


— 


The Table of Reduction, 
_ | ————— - | —— 
DoJens. 

4 — — — pumm——_ 
10 91667 5141667 | ,11 676389, | 51034722 
1183333 | 4133333 10/069444 | 4/927778 

| [205 3125 9[o625 \! 31020833 
[| ${66667 2116667 $,o5555 2 013889 
1158333 11983333] 71048611] 11469444 
F 6 041667 
| | ——_— MceEEIIERROR Oy ctm—_—_——————— 
Fi 
PrROBL. VIIL. 


il | 


| Ezrch the reſt of t vat I 0zarithme ( beſides the 
td Charatteri.tique) inthe ſecond Columme of the 


of the Logarith. Tables. 45 


| 

| Thereſt of a Logarithme ( beſides the 
( harafteriſtiqne ) being given, to 
finde all the fignres of the numbey, 


( unto which it appertaines. 


Table of Logarit"1mes, were if you finde it exalt- 


ly, the figues juſt egainſt it in the firft Colunue 
\aier'e figures of t! e number you looke for : S9 
1f 096910 were propounded, the figures of 
thenumber, unto which it belongs, would 
|be found 125; and 699970 being 


figures of the number , unto which it appers 
cancs,arc 5290,&c, 


C 4 


OD 


given, the 


But 


—_— 


md ; | | 
ſcund tl;e Logarit!1me given) being anaexcd toge-| |7 
ter, are the figures of the numyer, unto which tle| | fo 
; ſame Logarithme apperteines : So the Loga-| | 
rithm 099335 being propounded,the figuresof | | n- 
the number, nnto which it belongs, are r257, | | 69 
as appeares by the firſt example of the third] | in 
Probleme of this Chapter, pl 
But la{lly, if yet in the other nine Colunmes yu | g: 
fiade not the exatt I ogarithme propounded, tahe(a| | w 
before) that which being lej]e comes necreſt unto. | th 
it ; thea dedufting the Logaiit,2me found out ofthe | | to 
| Logarithme given, ara xumo their difference the\ | | ta 
| faggie 9 ; this done, if you druide that difference(| 
' enlarged) by the common difference (placed mthe| | b 
fait Columme of the Tavle Juſt againſt the Loge-|| | te 
' 7athme found) t'e quotient will yeeld you a freurt,'' | © 
; whic') being annexed 10 the foure froures beſor! | | w 
' found, will make up t!'e freures of the number wats | tl 
wyich the Logaiit')me gruent doth bilong. a t] 
Þ 
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So the Logarithne 099404 being pro 
pounded, the Logarithme, thar comes ncereſt 
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1 


Ir, in the ſecozd Columney 1s 09910, andrhe | 


Logarithme, that comes neerclt it, in the c> 
ther ne Colamncs, is 099335 y above which 
[ finde 7 placedat thezgp; wicrefore | take 
125 (in the firſt Columne) and 7 (in the top 
of the Table ) for the ſoure fir} bgures of the 
number required, then to finde the {a7 fizure, 
I dednt ©029335 ( the Logarithme laſt 
found) out of 099404 ( the Logarithme pro- 
pounded) and tinde thcir difference to be 69 z 
now the. efore if by annexing the figure g, to 
69, | make it 699, and afterwards divide that 
intirenumber by 345 ( the common difference 
placed in the lalt Columne of the Table juit a- 
gainſt the Logarithme found ) the quotient 
will give me 2 : wherupon atlaſt I conclud:, 


CI on G—— ——— — ——— 
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that 12572 are the figures of the number, un- ' 


to which the Logarithme 09 2404 doth apper- 
taine, 


And here obſcrve farrher, that if two figures 


be requircd to be annexed to the fowre figwres 
found, you are to anncx 99 to the difference 
of the Leg irithmes , and then divide the 
whole by the common difference, as before ; for 
this done, the two figures in the quotient arc 
they you deſire, For example, 099418 being 


C z as * 


—_— 


os er” 0 = 
.- _ 
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propounded, the firit foure figures of his cov” | rip! 
reſpondent number will be x 257, as before, | t46 
| and the difference betweene 699335 (th: Lo.: | it 
garithme of x 257, belides rhe Charadteriſtique) | gb 
and 099418 is 83; now therefore it by annex. | th 
ing gg unto 83, I make it 8399, & rthen divik | 
| the whole by 346, (the common arfference ) }. } ſo 
| find in the Daonert 24 ; I conclude therefore! | g f 
that 125724 are the figures of the number, un! | z, 
to which the Logarithme 099418 doth be. | 
long. But this Rwle holds onely truc, when | (i 
the firſt foure of the figures thus diſcovered» | be 
mount not to above 4060 3 for when thy | x 
| excecd that number, the ſcxt fizure cannot be 
| taken preciſely by our Table, which profellet; | p 
oncly to preſent the Logait.hmes of all aſe" | vv 
| /#te numbers undcr 400602, and no farther, © | w 


| PROBL. IX. ; 
' ef perfett Logarithme being gruen, | | 


, ah y 
| findethe correſpondent number uni 
which it belongs. | | 4 

: 
2 48 

[ Co!! a prrct L'gazithme t'at, which w ti 
Logarithme of a number nat lejJe ten'T; Wn t 
the; eforc to fine t':C proper auumber of (uc') wn. r 

rithm 


—_—c 


—_—— 


——_— _— 


» 


: 
, 
: 


\ 


mm. 


pn” 


ſound (as if the Charafteriſtique be o, cut off one 


the Teft hand, and then the number required 


of the Logarith. Tables. 49 | 


rithme, «oc thus : Finde (by the la! Probleme) | 
the figures of the number, unto which the Loga- 

rithme given doth appertaine : this done, Vauing | 
obſurucd of how many umts the C! azaFeriflique of | 
the Loga:ithme proponaded doth conjilt cut off{to- | 
we ds the left hand ) one more of the figures 


_ 


of theſe figuies, if it be 1 cutoff 2, if 2 cut off 
3, &c. ) {7 thoſe figures ſo cnt off will be the 
whole part of tle number required ; and if (be- 
ſes) tizere remaiae any figures towards the right 
land, they are & Decaamall Frattion annexed to the 
member yor. took; [07 

Exarple. The Logarithme 0.099404 being 
propounded, I demand the number , unto 
which it belongs : the fizures of the number, 
whereunto that Logarithme apperraines (by | 
the Probleme aforegoing) are 12472, of which 
figu es ( becauſe rhe Charadteriſiiqgne of the 
Logarithme given is 0) I cut oft one towards 


will be found 1[2572 , er 1.352: In like 
manner the correſpondent numbcr ot x ,c99- 
424 iS 12|572,and the proper number of 2 ,09- 
9404 iS 12572, &c, 

And hereitis to be obſe7ved, that the quan» 
tity ofthe Charadteriſtique ought wholly to di- | 
rc, of how many places the number my | 

| red | 


— _ 
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red ought to conhit ; and therefore ſome- 
| tyMmes Yau arc to annex, ind ſomerimes to cut 
; oft certaine cypheis cichcr to or from the k. 
; gu.cs tound in the Table, to the end the nuns 
; b2r required may be antwerable tg the Loga- 
 richme propounded ; Fer example it this Leg. 
©,0000c © were given , the number , whit 
000000 (the 1cit of thar Lc g withme behides 
the Charabt.ziſtique )  dxth dilcover in the Ta 
| ble, is 100, from which (becauſe here the C! 4 
raflerifliqu2 iso ) I cut off the two cyphers, 
and then ith-: on” number of ih: Logr 
richme propounded wil: be found 1 ; fo l.ke- 
wiſe the Logarthme 1 ,-c0200 hath for his 
corrsſpondent numbzr 16, th: Logarithme 
0,3010Z6 hath 2, the Loga:cichme x ,zo1630 
20,&c. Contra-1wiſe, the Lozarithme 3 ;060- + 
009 being propound2d,hzre the figures anſwe. 
rable (in th: Ta'le) to 000000 4 £10735 be-\ 
foarc ; bat now: (becauſ: the Charudtert/inqueis | 
3) inthiscale | am toaancx a c pher to 10), 
and thcn the proper numvzr (uato winch th: | 
L-:gxithme given doth b:15ng) is 1£05:; In] 
t lik: manner 4.502000 1s the Logurichme | 
| 10000; 44401030 the Logcuithme of 2000); 
5,096910 the Logzarithme of 125000 ; 5,09 
93:5 the Logarithnie of 135700; 5,0994% 
the Logarithme cf 125720, &c. 
IR OPL. 
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PROBL. MX. 


| vA defeflive Logarithme being given, 
| . 

| #0 findethe reſpettive number, unto 
| mwhichit appertainer. 


| A DefeA ie I 02arithme is that, which it1.c 


Logarith me of a aur: t er (efJe then x ; now 
to frade the correſpondent nu#ber of ſuch a Logd- 
| jit 16, take ti diretticn : Having found the 
| Compement , whic\ the 7e't of the Logarithwe(be- 
| ſpades the C' aratterifiique) doth want of the intive 
I ozarithme of 19, make ſtarch(by the eighth Pi0- 
bleme of this Cl apter) for the figures of the nun 
ber, unto which that Complemeat doth belong;th4s 
done, if you place Lefore ti,oſe ſigures ſor every wat 
of the Charatter1/11que, of the I egarithme given, d 
cyp"1Cr,, and at laſt prejix a point or daſh before all ; 
t .0'e figures (00; dercd are the number you looke ſor, 
which is alwayes tn this caſe @ Decimall Fra- 
cHion. 

Example, the Loganthme——0,903090 
beirg..given , I demand the number unto 
wht. | it appertaines ; The cov;plement of the 
r ſt of that Lcgarithme (bolides the Charede- 

riſtique) to the zutive Logarithme. of ro is 
096910, 


Pe 


— 4 


| 


52 The Conſtruftion and uſe | 


PR #— 


096910, and the figures anſiwerable to tha 
Logarithme (by the cighth Prolveme aforcgo- 
ing) 15125 : Andnow becaule the Chana. 
riſtzque of the Logarithme given is©, I prefix | 
' m9 cipher before 12.5 but onely a point to lone! 
| it for a Decimal ; this done, the correſpondent | 

number of the Logarithme propounded will 
| be found .r2z5 or 335; But if the Loguithme | 

giyen Wcre =—1 ,993090ghis reſpective num- 
| ber would be .o125 becauſe the Charafter 
Fique of the Legwithme propounded is x :So 
| Iikewiſe tke corrcſp6dentnumbe: of 1 ,30: 039 
is .o5 , andthe number,unto which — 2,603: 
o60 bclongs,is .o0025,&c. 

And here obſerve, that the complement of a 
Logaritkme may be readily diſcovercd,if neg- 
leQing the Charafterriflique you (ubſcribe under 
each of the other figures the. cofhis reſpeRive 
complement to 9 , (ave under thelaſt figniticant 
figure towards the right hand, under which 
you are to write his complement to 10 : for this 
done, you have the complement of the Loga- 
rithmc propounded. F.xample,— 0,124939 
being given, his complement to the intire Lo- 


exrichme of ro is 875061 3 for the complement 
ofrtog is $, and the complement of z ro g is 
7 ; again,the complement of 4 to g 15 5,and the 
complement of g to g is 0; laſtly,the complement 


of | 


— _— 


| 


— 
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of 3 tg 15 6, and the complement of g to 10 1s 
1 $ Now all thefe figures (viz, 875061) I ſub. 

ſcr1be- one after another under 12.4939 , and 
| then conclude, that the complement of — © ,1- 
| 24939, thc Logarithme propounded is $75- 
061: $0 likewile is 397940 the complement of 
—0,602090 and 096910 the complement of 
ou: 0,993090, as may appeare by the opera- 


| tiuns tullowing 2 


875061 397940 _  ©96910 


And this Rule may likewiſe ſerve for the 
| diſcoyeric of the complcment of a Logarithme, 
| when you are to finde the Logarithme of a 


| Decimell according to the direftion given you 
inthe fixea Probleme of this Chapter. 


PrROBL. XL. 


| —0,124939 —0,602060 ——0,993090 
[ 
[ 
| 


Logaruthme of the right Sine orT an- 
gent of the ſame, 


ww Hen the number of the degrees eruen 
| exceeds a0t 45 , make ſearch for the 


ſame 


—_—__— 


| 
eAn Arke or Angle of any number of | 
degrees being given, to finde the 


| 


| 
| 


| 
| 
| 


—_— _—_— 


— 


ſame degrees at the {op of t'ie Pagess of” the Table | 


forthe Minutes(if there be any Jin the fi]? Columme 
towards the left hand, ſigned by the letter M ; this 
gone, juſt over againit tha? Minutes und the 
Title (5i2 ) you ſhall finde the Logarithme of the 
Sine, and undey the'Ttle ( Tan. ) you ſhall bave 
| the Legarithme of the Tanzent of the Ark 0; Anzle 
propounded': So the Logiurithme of the Sine 
| of ag Arke or Angle of 23 Degrees 30 Minutes 
' 15. 9, 6008696 ; and rhe Logarithme of the Tay 
gent ofche lame Arke or Angleis g,63830o1. 
But when the unter of the Degrees known? ex- 
ceeds 45, looke t'\em at the bottome of the ſame 
Table, and the Minutes in the firft Colurn: to. 
wards the 1g"'t hand, (fien'd likewiſe by the letter 
M : for tvs done, fwuſt over againt thoſt Minutes 
above the Titile (Sin. ) you ſhall diſcovey the Loga- 
rithme of the Sine, and above the Title ( ran.) you 
ſhall frndetie Logarithme of te Tangent of the 
Arke or Angle required : $5th2 Logarithme of 
the Sia? ot 66 Degrees $0 Minules 15 g,662397 ; 
and the Logarithme of his Tangent iS 10,36 1- 
698,and {o of the reſt. 
| Obſervehere, that when the Aike or Angle 


(iatituled Artificial Sines and Tangents) and | ! 


propounded, exceeds 99 Degrees, in ftead of it 
you muſt 1 »oke his complement to 180 Degrees, 
according to that whiciz is practiſed in the 


| ule 


OOO” mmm 


di = 
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: . Sean's. 
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> pe 
uſe of thz ordinary T ables of Sizes, Tenga's and 


PzoBL. XII. 


The Logarithme of a right Sine , or 
T angent , being grven, to finde hs 
correſpondent Arke or Angle, 


| Year! m the (ame Table of artificial Sines aud 
Taenzentst've Logirithne propounded,v12. tn the 
Colurmes fend by tle title ( Sin. Yif the Loga- 
rithme piopounded be the 1 ogarithme of a Sine, or 
in thoſe ſigned by t'e title (Tan.) if it be the Loga- 
rit "me of a Tangent ; this dont, ia the top or bot- 
tome of the Colne ( where you finde the ſame 
Logarit me after the title (Sin. or Tan.) you fhdll 
diſcover te Degrees , and juſt againſt the Logda- | 
ntbmes found, m the Colummes marked by te let. 
ter M. ( either up mt'e night or left hand reſpe- 
(truely ) you ſhall raue the Manutes of tie Arke or 
Angle propount:d. So 23 Degrees 30 Miles is | 
the correſpondent Arke to g,600699 , the | 
Legrrithme of rhe Size of rhe fame Arxeand | 
likewiſ: to 9,638z01 the Logunhme of hus | 
IT ano'nt. p 
0bſ:rve, that alchoug!1 the numbers,which 
you 


— 
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| you ſhall finde inthe Table of Sines and To) 
| gents, are properly the Logarithmes of tj 
| right Sines and Taigents of the Degrees of th} $5: 
| Suadrapt,as 15 aforeſaid, yet hereafter whay 
| we ſhall haveany occaſion to mention them, 
; for brevity (ſake we wil call them Sines & T 
| eats without any other addition; So g 600644 
| 1s the Size, and 9,63830t the Tangent of 1}; 
Degrees 30 Minutes | Tl 
Againe, in ſtead of the termes Sine or Ta! 
gent of the Complement we will uſe with Maſte! 
Guater the words Coſiae and Catangent : Se, 
9,600699 is the Coſiae, and 9,6333a1 the 
tangent of 66 Degrees 3@ Minutes, In like may 
ner 9,963397 15 the Coſiae, and 10,3616 
the Corengent of 23 Degrees 30 Minutes,&c. 
Laſtly, when you cannot fndc preciſch 
the Sine or Texgent you looke for, take in ſtea 
thercof that which comes necreſt unto tt, 


. 
o 


| 


| 
' 
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Tables in Arithmetique. 


Aving in the laft Chapter | 
ſhewed the firſt uſe of the 
Logarithmencelt T ables, come 
we now to the other, and 
firſt to their admirable uſe 
in Arithmetique, which you 

ſhall finde explained in the refolution of theſe 

Problemes following. 


PrxoBL. I. 


One number being given to be multi. 
plied by another number, to finde the | 
Prodatt, | 


| 

r. VV FT Hen the I ogarithmes of the numbers 
grumn are both of one kiade (that 

is, 


pe I 
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' 8s, both perfeft, or both defeftive Logarithmal 2+ 
adce them together; for tins done, their (wmme doen ® 
the Logerithme of the Produtt required , w'ihtht 06 
Logarit'1me ſo found, ts alwa;es of the [ane hin greate? 

, with the Logarithmes of the member gruenyvit 

fect i ſthey be perfect, wefettive iſthey be deſetu 

| Exazple, 30 being given to be mulcipli 
| by 25,1 demand the Prodydt ; the Logruh 
of 30 (by the fiſt Probleme of the laft Chyy: 
ter) is 1,477121, andthe Lngarichme of yf uplic 
iS1,397949, the /umme of theic L2garithmal appe: 
is 2,875061, which ( by th2numarb-PNj 
of the ſame Chaprer') is foundts eh Av | 25. 
ichme of 750, the Prozdutt” ri 
fhewiſe is.9375 the Produtt of ' 


aparredl;, 9 
f 4 malciplig] y. 
by-.125 * for ( by the fixth Probieme of lt 
Chapter laſt cited) —=— 0,124939 is the Lo 
garithme of Zand —0,9030gv the Leg? 
rithmeof ,1 25, and thc ſumme of theſe Logr 
rithmcs 1s ——1,023029 , Which ( by tx} ©. 
tenth I zobleme of the ime Chapter ) 1s tht On 
| Logarithme of .g375 the Produ(t ſought fot: 
See the operations tllowing, 

30. 1477121 5 = 0, 124935 
259 12397940 .12F —=0,903090 F 
| 750. 22875061 94759 —1, 28049 
971971 [- 


—_— — 
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x 
ns 

, | 

[2j. 15397940 25. 1397949 
Hf - 425—0,993099 .coI25 —1,903090 
1 3.125 03494850 *' 03125 —I,yo05150 
ic 494350 
oF 
4 
+ 
Nc 
} 


PROBL, IL 
| One number being to be divided 
:| by anether uf Lage finde the q#0- 
tient, 
Efore we proceed to the reſolution of 


/ 

0 

this Probleme , the Propoſition follow: 

1 1; ought to be obſerved ; . 4 ” 
: 


In 


GO an _ .Y 


\ 
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In diviſion by Logarit'\wmes, when tle druvidend 
25 greater then the Deviſor, the Logarithme of the 
Leotient is alwayes perfett, & contra. 

Becaule in 48vi/or after the Logarithme of 
the LSwotient is diſcovered, there may yet e- 
mainclome doubt, whether that Logarithme 
be aperſctt or a defeftive Logarithme; therfore 
have] here prefixed this Propeſation, to. the end 
that difficulty may be remoyed; For if you: 
conſider the three numbers giyen in every dþ 
14/102, you ſhall there finde this proportion, 

As the Drvi(or is t the Dividend, 

. S025 1 tothe Duotient ; 
according to the ob/qvatica, before made in 
the fixth Corollgrie of the ſecond Chapter, 1 
ſay therefore, When the Dividend , which is 
the ſecond tcrme, is greater than the Daw, 
which is the firſt terme ; the Duortzew which is | 
the fourth terme, muſt needs be greater than 
1, which is the third terme ; And therefore 
in this caſe the Loparithme of the Io ent 15, 

wayes p&rſef, thats; the Logapithme & 1 
whald 6r mixt number: 'Contrariwiſe, when 


the Dividend is lefle than the D#u3ſor,the Jut-| | 
tient is lefle thin 1 ; and therefore in this calc] | 


the Logarithme of the Puoriext is alwayes 1 
| defefirve, wit..the Logarithme of a FraciAu! 
| This being prenuſed, letrus now pnccns 
5 renc 


__— 


a. 


ſ | 


” We 
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\ the reſolution of the Problemme propounded, 
| © t- Therefore when the Logarithmes of the mums 
| bersgiven are both of ent kinde, ſubſftract the teſ- 
(a «ut of the ercater ; this done, t\-ereſrane is the 
| Logarithmne of the Vuarient: 
| Example, 94325 being given to be divided 
by 3947, the Luotient is 23.498 ; Forthe Lo. 
parithinit of-943 25 (by the fourth Probleme of 
the laſt Chapter ) is 4,974627, out of which 
if deduQt z ,596267,which(by the third Pro, 
 leme of the tame Chapter) is the Logarithme 
of 3947, the remainder is 1,378360, Which(by 
the ninth Probleme of that Chapter) is the L,o« 
garithme of 23.298 the Dnortent required : $0 
| [hewiſe it ,.y947 were propounded to be di- 
| vided by .o573 the Duoriext would be found 
6.8883 ; For the Logarithme of .o573 ( by 
the ſixth -Probleme of the laſt Chapter ) »is 
| — 1,241845 , out of which if you ſub- 
frat ——0,403733 , which (by the ſame 
\Probleme Y* "is the Logarithme' of -.3947, 
there remaines o 8381 12-,' which ( by the 


—_— 


| —— 


"ninth Probleme of the ſame Chapter ) is the 
| Logarithme of 6.8883 , as appeares by the 
| work following ; 


1947. "3,596267 | .0573 --1,241845 


— —— 


| 
4 
S, 
a 
4] 
0- 
lc 
| 94325, *4:974627 | .3947 -0,403733 
4 
| 4#) 
h 


23.898 1,378360 | 6.3883 0.838112 


CE 


_—— 


| And 


EE eee owe. 


— 


et ee 


=o 
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And here in theſe operations you may vb. | 
ſerve, that 1 ,378360 and 0,83811z the Lo. 
garithmes foundare bath of them poſe, be. | | 
cauſe che whole number 94325 , being the | 
Dreidend in the firſt example, is greater than 
947» his Djviſor; and the Fraction 43947, | 
cing likewiſe the Divideadin the other ex- 
«ple, is greater thanthe Fraftion ,o573, his 
reſpective Druiſor, according to the P 79p0/11z08 
| before premiſcd, But contrariwiſe, it in the 
| firft extple 3947 were the Dividend , and 
94325 the Dzwyſor, and in the other example 
0573 werethe Dividendand .3947 the Dis. 
ſor, 1n this caſe both the Logaruhmes found 
would be defefve ; becauſe then both the Dz- 
vidends would be lefſe than their reſpeRive 
Dw{ors ; This likewiſe will appeare plainly 
upon the view of the operations following, 


— 


On ———— 
ee OCR - 


o 


3947 3596267 F 
| 94325- 4:974627 | 

| 041845  —1,373360 | | 
0573 —,24145 
+3947 w—0,403733 


ol 4517  w—=ogdz811t 
161858 


— 
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| For here —— 1,378360 being the Loga- 
| 742/276 found in the firſt example, -15 (bythe 
| renth Probleme ctthclatt Chapter) the Loga- 
' rithmac of rhe Decrmall 04184 5zand =—0,838- 
112, being the 1 oga 2a found in the other 
example, is (by the tame 70bleme) the Logar 
rthme of the Decamall .14 517. 
2. hen the Logaritih mes of the numbers gruen 
Ge of dtver's ncdes, adde them together,this done, 
| U.eir ſumme 45 the Logarithmeof tie Duotunt. 
| Exaniple. 3947 being given to be divided 
by .14517 the Duotient 15 27183 ; For the 
Logarithme of 394715 3596267, and the Lo. 
| garithme of .14517 1s o,8381132 3 theſe 
Logarithines being added together , their 
ſlumme is 4434379 » Which being a perſec# 
| Logaithme (by the P7opeſetion before premi- 
| ſed) is the Logarithme of 27188 the Duoticnt 
| required: But if .14y917 were propounded to 
| be divided by 3947, the Duotient would be 


; found ,000036781, Cauſagua ſupra. Sec the 
| worke, 


3947- 3596267 
| «14517 w—$,835112 
| | 27188, 4434379 
| | D 14517 


—— —_ 


 —_— i Sd _ 


————— 
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JI4517 —0,838112 

3947- 3,5496267 
.000036781 —— 4.434379 
65621 


In like manner 6.8383 bcing given to be 
divided by .3947, the Lorient 1s 17.452 : 
For the Logarithme of 6.8883 (by the ſeventh | 
Probleme of the laſt Chapter ) is 0,838112, 
and the Logarithme of .3947 15— 0,4903733, 
theſe Logarithmes being added together,thcur | 
ſumme 1s 1,241845, which is the Loga- | 
rithme of x 7.452, the ©uortent you locke for : | 
Bur if , 3947 Were divided by 6,888z,the ,9uo- | 


| tient would be .0573 ; 


6.8883 o,8381r2 
3947 =—=2:403733 


I7-453 I,241845 
$3947 — 0,493733 | 
6.8383 o,838t12 
0573 ——1,241845 
758155 
| 


I have thoughs fit to inſift the longer up- 
on the explanation of theſe two firſt Problemes, | 


becaule Multiplication and Diviſion are m_ | 
42S ! 
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(as it were) the two hands, by which almoſt 
all che other ſubſequent operations of this Trea- 
tiſeare framed: for having once gained the 
right way how to performe them, you may - 


(with much caſe and dextcrity) worke any o- | 


ther operation whatſoever which may be per- 


formed by them : And therefore {T hope ) 


' it will not be needfull in the inſuing Pro- 


— 


blemcs of this Treatiſe tn produce examples to 
expreſle all the varieties, whuch they likewiſe 
will admit, ( according to the nature of the 
Logarithmes , by which ycu are to worke) 
bur oncely to confine my lelte ro ſach exam. 
ples, which may be performed by perfefF Lo- 
garithmes : referring thoſe , that are defi. 
ous to ſee moe diverlities of examples in all 


; Anithmeticall operations , to peruſe the [ecomd 
| booke of my Aruthmetique (trom the quning 
| of theſeventh Chapter to the cnd of the ſame 
| booke)where (as I well hope )they ſhall finde 


plentifull matter to give them full ſatisfaRt;on 


| 1h that point. 


. 


—_ 


——_ 


ed 
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PROBL. ITT. 


| Three numbers being given, to finde a 
| fourthin adirett Proportion. | 


NH DEE of tl'e ſecond terme to 
the | ogaruthne of the third terme , then 
from tl etr (umme ſubſtratt the Logarithme of t'e 
firſt terme ; this done, the number that remaines 
athe Logarithme if the fourth terme demanded. 

Example. Let theſe three numbers 1 2, G, | 
and 432 be given, to which it is required to | 
finde a fourth Proportionall : The Logarithme | 
of 6 is 0,778151, and the Logarithme of 43 2 
Is 263 5484 5 the {umme of themis 3,41 363 F, 
from which if I ſubtract 1,079 18x the Lo. 
garithme of 12 the filt te/me, the number 
which remaines 1s 2,3 34454, Which (by the 
ninth Prebleme of rhe laſt Chapter) is the Lo- 
| garithine of 216, the fourth terme required. 


—__— 


AS 12. 1,079181 
Isto 6, ©&778151 
| | $015432. 24635484 
| 3:41 3635 
To 216, 2,334454 


| 


How. | 


—_ 


: 


| 


—O—  — —— 
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Howbcir here 8"/t-2c that the Ree of this 
| Pro-leme oncly holds true, when the Loga- 
| rithm2s (by whuch you w _— are all perfect, 
| or all deſeftive Logarichmes ;z but when ſome 
| of them are pcrfeft, and other ſame defeftruc, 
| th2 operation wall vary : This co/ideration ) 
I kewiſc ought to be had in all the orher ſub- | 

| 

/ 


=o oe, 


| 
| 
| 
| 


ſequent Proviemes of this Treitzſe, Which herc» 
after (for brevity ſak2) 1 will wholly referre | 
| to the d ſcreticn of the z22en; 0:45 Reader, | 


PFRaReanbk EIY: 


| Having three numbers given ,to finde a 


| forth in an inverſe proportion. 
| APdethe Logarithmes of the fir/t and ſecond 
termes to:ether, t';em out of their ſumme [ub- 
ſtiraft t':e Logaiithme of the third terme; this 
done, that w.1th remains #5 the Logarit' ime of 1:10 
ſourt! terme required 

' Exanyple.\t 375 men in 92 houres can make 
aTrench 2o pearch in length; In how many | 
howres may 133 men make ſuch anacher of | 
| the lam? Jenzth ? 


D 3 Men 


| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
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| 


Men 375. 2,574031k 


Houres 72, 1,857332 

4431363 
Men 133. 2123853 
Houres 203. 2,3O75II 


$o that 13 3 men in the ſpace of 203 houres 
may doe as much as 375 men inthe ſpace of 
72 houres, for the making of ſuch a Trench,as 
aforcſaid,or any other worke whatſoever. 


PROBL. V. 


Having three numbers given, to finde 
4a fourth in a duplicated Proportion, 


Þ the difference of the Logarithmes, 
j which belong to the two termes, that have | 


the ſame denomination ; thenif t'e firft terme be | 
leſſethen the ſtcond, adde thet Difference doubled 
ro the Logarithme of the other terme ;, this done, 
the ſumme 3s the 1 ogarithme of toe fourth terme 
required, 

$o the ſupcrficiall eoptent of a Circle whole | 
Diametey is 14 inches,being 1 54 ſquare inches; | 
the content of another Circlezwnoſe Dzamerer 15 | 
is 38 inches , vvill be found ro be 616 ſquare | 
inchcs, 


Diameter | 


—TTO—__ 


- 


— 
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Diameter 14 1,146138 
Diameter 28 1,4471 58 
Difterence | 301930 
Differcnce doubled 602960 
Content given 154 _2,187521 
Content required 616 2,789581 
But if the firſt terme be greatey than the ſecond, 
ſubſtraft the difference dowbled fiom the Loga= 
rthme of the othey ter me. 
| | E xample, 
[Diameter 28 1.447158 
Piamerer 14 1,146128 
[Difference 301030 
Difference doubled 602060 
Content given 616 2,73958c 
Content requiced 154 23187521 
| 
| ProBL. VI. 


Having three numbers given, to finds ® 
| Jourth in atriplicated Proportion, 


| F Kiple the difference of the Logarit hmes, which 
| belonz to t' etwotermes, ti at have tle ſame 
denomination ; then, if the firſt terme be leſſe than 
the ſccond, ade t'rat difference ſo tripled to the 
! 0garithme of tle other terime , and ſo ſhall you 

D 4 hb awe 


—_— — w——  - 


——— 


| 


—— 


ard. 
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Lavethe Logarit "ie of tre fou'th terine deman 


Example. It 3 Bullet, whoſe Diarcter is 4 


inches,wergh g pound ; another Bulletin lic 


| Drameter ke S, will waigh 72 pound, 


| Diameter A 
| Diamercr $ 
| ; Niſt-rence 
re tripled 
| Weig at given 9 


Weight required 72 


| rthme of the other ter me. 


| Example, 


0,602060 

0,993099 | 

o01020 
Zoroz 


903099 | 


092954293 | 


1,857333 


But if t':e fir't terme be greater than t've ſecond, | 
ſubſtraft tre Difference tripled from t'.t Log. | 


| 


0,903%g2? 
©:602060 


301030 


Diamecrer o 
Diameter 4 
Nifference 

{ Diftecence tripled 
Weight given 72 
Weightrequired g 


— - 


902090 


1857333 


0,954243 


PROBL.' 


—— 0 — 


nn, 


— 
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PRoOBL. VILTI. 


Any number being given to finde the 
[quare root thereof. 


Div'de t''e Logarithime of the number gruen 
by 2.; 148 done, you have the Logarithine 
of the Root requared. 


E xampie, 


The number given 12972, 41099404 
The Root required 112.12 2,049702 


PROBL. VIIL 


To finde the Cube root of any number | 
given. 


[) l<:de the Logarithwe of the wumber giyen by 
1 33 thi _ you have the Logarithme of 
the Root requared, 
| Example, 

| The number given 79304. 4899295” 
| The Root required 42.953  1,633098 


| 
| 
| 
[ 


Ds PROBL-. | 


__—_— 


| 
 _—_ 


_— ——y 
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PRaeDdt. IL 


Betwixt two numbers given to finde a 
meane Proportionall, 


Dae the Logarithmes of the two numbers grem 

together, then druiding t' err ſumme by 2, you 

have the Logarithme of the Meare Þroportio- 
nal requared, 


Example, 
The? numbers g $ 03903090 
given— Qt 32 1,505 150 
The ſumme of their Log, 2:408240 
T hc halfe lumme 1,204120 


which is the Logarithme of 16, the Meare pi6- 
portionall demanded. 


ms. —_— 


PROBL- 
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PROBL. X. 


Betwixt two numbers given to finde | 
two meane Proportionals. | 


on found the difference betwixt the Lo- 
garithaes of the numbers gruen and added | 
athird part ther:of tothe Logarithme of the (ca't 
rumber propounded, you have the Logarithme of 
treleſſer mane Propurtionall you look for;to which 
if 30K againe adde tle ſame thi;d part , you hall 


bave the Logarithme of the other meane Proper tio- 
all requtzed. 


Example, 
The numbers given $5 ——_ 
The difterence 903090 
The third part 30'039 
The lefſerm. prop. 16 1,204120 
The greater m.prop. 32 I,5g0f150 


. PROBL. 
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| PROBL. XI | 
eA [umme of money being forborue for | 


acertaine time, to finde how much it | 
| will be augmented at the expiration | 
| of the ſame time acconnting intereſt | 
upon intereſt actording to a certaine 
rate propounded, 


#8 the Lagarithme of 100 from the 
Logarithme if 1c0 ard the rate added toes - 
ther ; t'v4s dent, if you multiply their difference wit) | 
the tame propound:d, and ti;cn aide that Preduft | 
unto the Logerithme of the Prigcapall, that ſumme 
us the Logarithme of the Principal and Intere't re- 
| quired. 

| Example. 1 deſire to know how much 
2735. being forborne 11 yeares, will-be 10+ | 
creaſed ac the expiration of thoſe yearcs , ac- | 
counting Entereſt apon Tatcreſt atter the rate | 
of 8 / per centum: Here I fubltiatt 2,000000 
( the Logarithme of 105) out of 2,03 3424 
( the Logarithme of 108 ) the remainder 15 
33424 » Which being multiplied by a 1t 
yeares,produceth 367664 ; Whcrefore 1f I now |; | 


— — 


I As A Es a 


MU AA UII _ 


| addc 


[ 
LET LL = —2>—_— —_ 


—— — -- - — — 
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Me ————_— Ce —_—_——_Gw__ ett 


| adde the ſame 36766 4 TEEY 

| gariihne of 2735 \ i) 0 | ic 
| of mon) far0c13 Oar - 6. 1457 15 2,304 627 1 
| which is the Logatu func, £:55 1, the ! 738 
cal increafea's  a-T 2 £93C ,2735.1,521n8 
 farborne xx yoars wh auhiic wc fc 6g77 oh 2h 


' (for ,2of a pound is 2 ſ/l.n;s) accounting 
' Inecreſt upon ITatereft accordiizy to rhe rate 
| of 8,/. per centum. 


PrROBL. XII, 


' A ſumme being due at a time to come, 
to finde what it ts worth in readie 
money. 


| Eret'e worke 1s t''6 [ame with that of tie 
| ſorme; Probleme,only @t laſt in itead of ad- 
| dng,yor are 10 ſibſtratt the Produtt out of tle Lo. 
eerithme of the Principal ; for t':at perſormed te 
remainder 14 the Logarithme of tie [unme you 
/ooke (0. 
F yample. What is 2953,0. due to be paid 
rt yeares hence, worth now in ready money? 
zre having found the ProdutF 367664,35 br- 
| fore, I dedyCt it out of 3,436957, and finde 
the remainder to be 3,069293, which is the 
Logarithme of x x73,/. the ſumme demanded. 
PROBL. 


—_—— 


| n,— 
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PROBL. XTIIL. | 

The Principall, and the Ageregate of | 
the Principall and Intereft together | 
being given, to finde the rate of the | 
ſutereſt. 


Gr bſtiadt the Logarithme of te Principall out of 

the Logarithme of the Aggregate ; t'us done, 
if you firft divide the Diſfereaceby t'etime, and 
then adde that .Duotieet to the Logaiithme of 1 00, 
that ſiumme 1s the Lozarithmc of too, |. end the 
rate of t'1e Intere(t added together. 

A deliversto B 230, {, With caution to 1c- 
ccive in {ze thereof at the expiration of a1 
yearcs 850, 1. andin the Interim to forbcare 
the Intercſt ; the PDueſiion is, after what rate of 
Intereſt B is to hold this money : Here firſt 
2,351728 (the Logarithme of 230) being dc» 
ducted out of 2,92941g, (che Logar. of 850) 
their Differcnceis 567691 ,which it I divide by 
21, the Ovotient.is 27033 ; This Duotient if I 
adde to 2,000000 ( the Logarithme of 100) 
their ſumme or Aggregate is 2,027033, Which 
is the Loguwithme of 106.42 (viz; 106, /. and 
723 of a pound, which Fraftion being 1edu- 
ced (by the Table of Reduftion produced in the 

ſeventh 


| 


W— 


- 


OT — rR_— 
| : 
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fcavench Probleme of the laſt Chapter) is 8,5. 
4. d. 3, faith. T conclude therefore that B 
retaines the 230. |. for the time aforeſaide at 
the rare of 6, 1.8, $.4,4, 3 fa. per cerntim , 
which 1s the rc ſolution of the Probleme pro- 
| pounded, 


| PrROBL. XIV. 
A yearely remt or annnity being for- 


borne a certaine number of yeares, 


to finde what the arerages thereof 


will amount unto , according to any 


rate propounded. 


[7 ditouer t' e Principal , that anſwers to 
the rent or amuatty in queſtion , then finde unto 
what ſumme t':at Principall will bee augmented 
(according to t'/e gruen rate ) at the end of the 
terme propomaded; this deat , if you ſubtratt the 
[ame P1incipall out of 8at ſuwmme , the remainder 

u the ſumme of the Arerages you laoke for. 
Example, A rent or Annuity of 12,1. per 
«mum being forborne 16 yeares , vehar will 
the Arengges thereof amount unto , they be- 
ing conceived t9 increaſe ( 3s they grow due) 
akter the 742g of 8, 1. per centum ? Here _ to 
| nd 


—CC 


| 


 —_—_— —— 
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| find the Principal! that anſwers to 12 , 1 ſay 


| 1H, 
1f8, |, hath 100 1. for his Principal , what 


P7incipall ? 
| The anſwere will bee (by the third Pro- 


ought 12, I. to have for his correſponilent | 


| 
| 
| 
| 


| bleme of this Chapter) 150, |. for the reſpc- | 


| ve I'y/acipallof 2,1. Having thus diſcovered 
the Priacipe!ll of 12,1. viz. 150, 1. I find (by 
the 11.1 rob{:1me atore going ) that the ſim: 
r150,1. being forborne 16 ycars, will amount 
( after the rate of 8,1, per centuwm) to x13.0 
89,thatis , 5131. 17,85. 9, 4. now therefore 
if I dedu@t 150 ( the correſpondent I 1iacipall 
of the Anguity given ) out of the ſame 513, 
{17,5. 9,4. Theremainder, vx. 363,0.17, 5. 
9.A. 1s the ſumme of the Averages required, 


PFRAODLt AV. 


eA yearely rent or Annuity , being 
propomnded , to find what it is worth 
in ready money, 


| 

| 7 finde what the Artrages thereof amount 
wato at the end of the terme propounded , And 

| then what thoſe arerazes ae worth in ready 

money 


f 
k Y R—— 


_——— —_— — 


) 1 
f 
| 

L 
| 
; 

'f 
1 
] 
þ 
t 
| C 
' 
} 
] 
[4 
'1 
a 
"09 
1 10 
| | 
| If 
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money , which ſhill therwviſe be the required pitce 


Ezamyle , What may a min , which is de- 
1915 :042y Gut 14S m Necy Meer the rare of 
3, l. per cen'w2, aft rd ro v410 for alcale of 
| [12, [. per ana, tilt hioth vert 16 yoaces In 

bang ? T find: (by the 11t Problems ) chae 
th: Arernges of 12. [. fp dan, being for- 

borne 16-yea's , amoun* then to 363, l. 1757. 
9,d. or 393. 89, and I hind likowwie ( by tl: 
| telverly Probleme aforcgoing ) that the ſame 
(363,01. 19,5.9,4. 15 worth in preſent mony 
106-21. 4, or which is all one) ro$. L. 45. 
2,d. 1 conclude therefore , that the wake of 

the leaſe p: opounded ( at the rate of 8,/, per 
| (eatutzn') is 106,01. 4553.2. d, 
* | Hezewhca the termeof t'e Anmity beginnes 
ua preſent 7 , but after certaine yeares to come, 
Fixd what the artragcs forborat for all the time 
ae wort!» 12 ready money. 

Soin the Example liſt premiled, if the an- 
nuity , cf 1 6, ycaes were not to beoinne till 
after th? expiration of 5 yeares , In this cale * 
you are to 1nquire whit the arcrages , ( vi. | 

363,1. 17,5. 9,0.) bing torborne a2. cares, | 
'ar2 worth in icady mony , Wiich you thill | 
| likewiſe find ( by the twelvctn Problere be- 
| (ſo-ecited ) ro bce 72. 288, Whici being 

reduced 


— G— 
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reduced is 7234.5. 5. 9,4. the vale of the leale | ; 


required, | A 


PrROBL, XVI. ” 
eA [nmme of money being —_—_— \'s 


to finde what Annuity, ( to continue | 
any number of yeares , and accor- | 
ding to any rate given ) that ſumme | 
will buy. TB: 
LS any ammuity at pleaſirre ; then finde t'e | 4 
exe of that annuity in ready money : Thu | | 
done , the proportion will be, asfollorect' , | | 


——k— — —_—_ cc > 


| As tne value found is tothe anmaty taken ;, Seu ' ) 
tle ſumme groento the annuity Tequiied. | | = 
| E xample , what anmity ( to continue 16 | 
| yearcs ) will x20, 1. deſerve, fo that the pur | || * 
| chaſer may gaine after the rate of $. I. pr to 
cen'um ? Here firſt I take 12. 1. per anmin to B, 
| continue 16 yeares , and findrhe value there-f 
| In ready mony ( by the 15 Probleme of this to 
| Chapter ) to be xc6. 21,01 106, 1. 4,8. 2,4. v5 
| Tfay therefo:e, ; |U1 
| If 106.21,/. give 12,4, pt eamm., fo 
| Wharwill r205, {. yeild > Facit 171. 39, R 
| prramim which being reduced is 171, |. 7,5: a 


9,4. 


—  -—  — 
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; g,d. I conclude theretore that 1 71, 7,5. 9,4. 
| is the Amity ( to endure 16 yeares ) which 
1205, |. doch deſerve , after the rate of 8. per 
(num. 
IF any deſire to have theſe Problemes of In- 
|| tereſt farther exemplified , let them turne to 
| 'therwo laſt Chapters of the Appendix of my 
| drithmetique. 


| PRrOBL. XVIL 


Any number of Souldier: being given, 
| to order them into aſquare Battaile 
| | of men, 

|| 


| FEdie baife the Logaithme of the number 

' | given ; thu done, that baife s the Loga- 

rithme of the number of men , that onght 

tobe placed in Ranke and File to make a ſauare 
 Battatle of” men. 

Example , 573- Souldiers arc propounded 
tobe thus ordered ; Here the Logarithme of 
| '5$73is 2, 758155 , whoſe halfe is 1,379077 
ur, the Logarithme of 23. 937 3 Llay there- 
fore, that 23 mcn ought to bee pl2c2d in 
Ranhe ; and a5 many likewiſe in File to make 
a ſquare Baxtale oft the 573 Souldicrs pro- 

pounded 


— 


' — —— ———_— -— - -  — - — - 
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+ pounded 2 And here obſerve, that the Decimal | 

937 is al:ogether neglectcd , becauic Fraftt- | 
Ons are not to be conhidered in queſtions, that | | | {| 
; Concerne Miitazy orders, | 


| ProOBL, XVIII. il 
| eAny number of Souldiers bring pro- | | 
pounded, to order them into a double j 
battaile of men,viz. which may have | | | 
twice ſo many in Ranke , as im File, | | of 


(be 

Ake balfe the I ogarithme of halfe the mum- | | | me 

ber grven; this done , that la'fe Logarithme | 

4 te Logarithme of the number of men to | | |be 

be placed mm File, and the ſame number doubled | \ | 10, 
will ſn:w you how masy ought to be placedin | || wh 


Rane. | 
E xample, 1342 Souldiers being propounded | {|tg 
to bee pur into that grder,, 1 demaund how | 
many ouzht to bze placed in Raxke , and how | Jl an 
' many in File: Here halfe 1342 15 671, whole | ||, 
| Logarichme is 2,$26723, which being baſfed | |||, 
| is 1,413361, whoſe correſpondent number 1s | 
' 26, &c. 1 conclude theretorc , that to o:der | 
{ 1342 Souldicrs int9 a dowble Partaile, you are | | 


| place 26 men in File , and 5 z in Ranke. 


PROBL.-| Ih 


| 


el, 
C— — _-_ — 
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—— 
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| 
Any number of Souldiers being given, | 


| foorder them into a quadruple Bat- | 
| | | tale, viz. ſnch a5 may have fonre 
times ſo many in Rauke , 45 in File, 


| 
PROBL.XIX, | 
| 
| 


Fa ike ha'fe the Logarithme of a fourth part | 
| of the number given ; thu done , thet !'alfe 

| *  Togartthmei tie Logarithme of the number 
of meu tobe placed in File , and the ſame number | 
berg multiplied by 4 will fhew you how mai 
men oug''t to be placed in Ranke. 

Example ,2048 Souldiers being offered to 
be put into this ozdex ; Here the fourth part of | 
[2048 is 512, whole Logarithme is 2, 709270 
'which bcing halfed 1s 1,354635 , {wholc 
| proper number 1$ 22, &c, I (ay therefore riuar, 
to order 2048 Souldiers into a quadivple ; 
Battaile, 22 men ought to be placed in Fc, ' 
and 88 in Rarke. And here note that to di. ' 
Ringuith this from othcr orders, the Freach call 
it , Bala/lon de grand front, trom Whence like- 
wiſe we ulually terme it a Bazale of 2le great | 
\Fow, 


x CDS nw > 
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PROBL. X X. | 


] 

[ 

( 

A wy" , ] 
ny number of Souldiers being pro-| | 
pornded, to order them in R _ and |, 
File aceording to the Reaſon of any 'P 

11 

e 

' 


two numbers given. | | 


De the 1 ogarithme of the given numbe | | | 

of Soutd:evs , 10 tl e Logarithme of the jr0- J 
porttonall number groen for tle Ranke;| | n 

ts done , if out of ther Aggregate you dedutt 
the Logariti ane of the propertionall number erven 
fer the File, | alje the remainnier is the I ogarithme 
of tle marber of ro2 10 be placed in Ranke which | | \g 
Logarithme if you [wtratt ent of the I ogarithme | { | 
of the whole number of Soldiers , the reman- | 
dex 45 tle Logarithme of the number to be placed | 
in File. | 
E »axple , 2500 Sotildiers ate fo to be or- 
dered , thar rhe number of men placed in 
File may beare fch Propertzen to the mumber 
of men placed in Rake, as 5 beare to 12; 
In this demaund the* Propertuor will be this, 
ass to12, ſ#:5oo ts mog'er wber , whiſt 
ſquare yoore 35 tle awmber of men to bee p'ared Wh 


| Kanke : Wherefore if you adde x, 07918! the 
Log»| 


mm A rp nn on CO 


a 


V 77S 


' 


— 
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rthme of 2 5 00, 'their Aggregate 15 4,477121, 
out of which if you ſubcract o, 698970 the 
Logichme of 5,the remainder is 3,778157 
whole haſfe being r , 889075 1s the Loga- 


| 


Logarichme of 12 , to 3,397940 the Loga- 


_—_ 


| nathme of 77 , &c. the number of men to bee | 


[placed in K@xke z and now if out of 3,397940 
= Logarithme of 3500 you deduct 1,889075 


the Logarithme of the number of mcn 1n | 


| Kathe , the remainder ( wiz. 1,508865 ) is | 


the Logarnhme of 32, &c. the number of 
men to be placed in Fule. 


PROoOBL. XXL. 


ven, together with their diſtances in 
Ranke and File, to ordey the ſame 


Gronnd. 


\ Dde the Logazithme of the diltance in 


Joe [ubtratt the Logarithme of the diſtance pn File , 
balfe of that which remaznes is the 1 oggyi 
of the nember of ment to be placed in File, which 


—_—  — 


GR 


| Soldiers into a ſquare Battaile of 


—— 


| Any number of Souldicrs being 91- | 


| 
[ 


Razhe 10 the Logarithme of the number of | 
Sowldier's; this done , if out of therr ſionane | 


| 


| | Logas | 


= * <<" - 
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Logarit "me being decried out of te Locarithme ' 
of the w. ofe narnbr of SOUltders , 1.0 1en6tader | 
| 45 the 7 ogartt! n:2 07 t).e aumber of MEN ta ve placed f | 
in /\althe. 
L1ampic, 2500 men ae propeundcd to be | 
 11:2ttalicd into a ſquare Battaile of gromd, i 
| t, their diltance in File being 7 foot and | 
| "RCIT diitance 1n Farxke 3 foot , the ground | | | 
{\v/1-rcupon they ſtand-may bee juſt /quare: | | 
| Hererhe Froportion will be this, 45s 7 to 3» /6| 
| 2500 f0 «RL &7 28bCr , wi oſe (quaie 7oote 1s 
; Fe nur bc; of en 10 be placed in File: When ctore | 
it you adde ©,477121 the Loegarithme of 3 | 
(the diſtauce in Rane) to 3,397940 the | | |: 
Legarithm of 2500,their ſumme 1s 3,875+461, 
out of which it you ſubtra&' 0,845098 the 
Logaruthme ot 7, the diſtance in Fe, the 1c- | 


— | 


| 


— 


= — 


mainder is 3, 029963, Whoſe halfe being 1, | 
514981 is the Logarichme of 32, &c. the | 
aumber of men to be placed in File; and now | 
if out of 3,397940 the Logarithme of 2500 
you ſubtract x,514981 the Logarithme of 
the number of mca in File , that which 1©&- 
maines, vi3. 1, 882959, is the Logwithme of | 
96, &c. the number cf men to bee placed in 

Ranke. And ute, that this dey is termed 3 | 
= Battaile , as well as that mentionedin | | of 


the ſeaventcenth Probleme aforegoing ,ye iS | | ge 
| there 


m—— 


—— 


| 


| 


mm. 
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there much dittcrence betwixt them , For 
in a ſquare Battaile of men the number oft 
men in Rarke is alwayecs equall ww the 
number of men in Fi, though the ground, 
whereon they ſtand, bee not alwayes a juſt 


ſqware ; contrariwile , in a ſquare Battaile of 


gourd it is neceſary, that the place, on which 


| they ſtand , ſhould bee alwayecs a juſt ſquare, 


though the number of men in Kanke be not 
equall ro the number of men in File: And 


therefore the Frcach ( as well as we?) call that | 


order Bataillon quarre d@hommes z 2 fquare Bat- 
taile of men, and this ,' Bata//{on quarre de Ter- 
142, a ſquare Battaille of Ground, 


PROBL. XXIT. 


eAny number of Sonldiers being pro- 
pounded together with the diſtances 
in Ranke and File, to order them in 
Ranke and File according to the 
reaſon of any two numbers goven, 


|S Fg: added the Logarithmes of the diſtance 

m File and of the proportional number gi- 

ven for the Ranke to the Logarithme of the number 

of Soulalier's propounded, ſubtratt out of that Ag- 

gegate the ſitmme of the Logarithmes of the di 
E 


he — 


; 


ſtance | 


| 


— 


jy” —_—_ 


88 The Conſtrution and uſe 


ſtancein Ranke and of the proportionall number 
gruenfor the Fule ; this done, balfe that which re- 
maines 4s the Logarithme of men to be placed im 
Ranke , which Logai ithme being ſuvtrafted out of 
the Logarithme of whole number of Souldier's the 
701:a1Naes #8 the Logarithme of the numbci of mat 
to be placed in File. | 
Example , 12750 arc {» to bze ordered, 
that the diſtance berwixt man and man may | 
be 7 foot upon the File and 3 foot upon the 
Rake , and that the length of ground for the | 
Ranke may bearc the fame proportion to the | 
length of ground for the fie,that 12 bearcs to | 
5; Hcre the Logarithme of 7(the diſtance in| 
fie) is 0,845098 ; the Logarithme of 12 
( the proportional? number given for the rae) | 
is, 1,079181;and the Logarithme of 12750 | 
( the nnmber of Souldicrs propoundcd ) is | 
4105510; the aggregate of theſe three Loga- | 
rithmes 15 6,029789 : Againethe Lognrithme | 
of 3 (the diitance in raxke ) is 0,477121, and. 


— 


: 
i 


A —. 


oven tor the zee ) is 0,698970 3 theie two | 
laſt Logarithmes being added together, their | 
ſumme 1s 1,176091 , which being deduRed | 
our ot the aggeeate of the three former | 
Logarithmes , the remainder 1s 4,85 3698, | 

whole haſfe being 2,426849 is the Logarichm | 
| of| 


_ NE _ 


the Logarithme of 5 (the p7oportionall number ; | 


| 


— 
I t—_—— 


_—— _ — _ 


| 
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| of 267, &c, the number of men to be placed 
[10 5anke ; And now it I ſubtract the ſunc 
| | | Logwrnme 24426849 court of 4,105510 the 
| Logarithme ot 12750, the numbcr of Soul- 
| | | diers propaunded. the remainder, ( t77, 1,67- 
| $661) 1s the Logarithine of 47, &c. the num» 
| } | ber of menrto be placed in Fife, 


COONEPPWPERTs ES” YC OED oerowuys  _—_— 


3 | 
| || BENE CES EEE S EN SO Des þ 
p | | | 
| | 
| | 
1| || The uſe of the Logarithmeticall | 
, ] | | 
wil 7 ables in the reſolution of right | 
|| Une Trianeles, | 
oy ; 
Y I Hus much concerning the uſe of j 
e | | the Logarithmeticall Tables 
d | | in Arithmetike , new followes | 
t heoiruſe in Geometry , which 
'O | S '5 clicfly diſcovered in the reſo- 
r | lution of 1 11angles : And now according to f 
{the divition of Triangles into right lined, | 
© | 4 and Spherical, wee will firſt ſhew their uſe in | 
8, |] the reſolution of right line Triangles, 
m | 
of | E 2 PrRoOB 
__ — 


— — 


P44 > FR 
Fol | 
| 'S 


Aoyaphuoreynid, | > = 
WW YR J 
The Conſtruction; arid4 


| of the Logarithmeticall 
TABLES; 


| By the belp of which , Multiph cation 4 prrſormed 
2, Adis, Drcifend?'s ation , the O#- 
rattan of the $ quare 1081 by bigertition, and 
of the Cube root by tripe thtion, &c. F p 
bona hog pg ment tens 
oney lined , as Spb©1icall by Addition 


Firlt publiſhed in the French T ongue by 
Edmund iringate , an Englih: Gentleman; 


AND 
| Aſter tranſlated into E ng/iſh by the ſame 
Auth. 


| 
| 


em 


| The ſecond Edition, diligently corredtcd, 
and much cnlarged by the author 
humſclfe, 
| Bey 3; goouahic, oy wwe. 
LONDON, 
by M1Ls$ FLESHER- 


1 M. DC. XXXV. | 
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PROBL. I. 
T he three Angles, and one fide of a 
right line Triangle being knowne ; 
to finde either of the other fides. 


A S the ſine of the Ang/e oppoled to the fide 
groen 1s to the parts of the ſame ſode : $o 
is the ſme of the Angle oppoſed to the fide re- 
guared, to the parts of that ſide, And therefore. 

Adde the Logarithme of the ſide grven to the 
ſome of the Angie oppoſed to the ſide required ; then 
ſubſtraes out of that ſaamme the ſine of the angie 
oppoſed ro the ſad ſrde gruen : thus done, the num- 
ber, that appertaines to the Logarithme rema.ning, 
4; the length of the ſide you leoke for. 


B 


a C 


Example, | 


_—_—_—_—— 


p_— ——_— 


| 


| 


_—_— 


TOE of the Logarith. Tables. 91 
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Example, in the Triangle C. B. D. of the 
Diagram annexed, ler the Angle D. bee x22. 
degrees, and the Angle C. 43. degrees 20. mn. 
and by con(equent the Angle B. ( bcing the 
complement of the two other Angles to 189. 
degrees) muſt needs be 14. degrees 40.,m. And 
ſet the fide D. C. being 106. paces repreſent 
the diſtance betwixt the rvvo ſtmions D. and 
C. this ſuppoſed , 1 demand the diſtance bc- 
twixt D, and B, The Logarithme of the fide 
D.C. (viz. of 190.) by the ſecond Problem: 
of the fourth Chapter is 2,co0000 and the 
| fine of 43. degrees 20.1. (the Angle oppoſed 
| to the ſide required ) is 9,836477- by the 1T. 
| Probleme of the ſame Chapter. The ſumme 
of thele is 11,$36477. From which if 1 ſub> 
| ſtrat 9,403455. the fine of the Angle B. op- 
| Poſed to the tide knowne, the Logarithne 

which remaines 15 2, 433922. Unto which 
| ( by the g. Probleme of the ſaid 4. Chaprer ) 
| anſwers the number 271. which 1s the Iength 
| of the fide D. B. required , viz. 27t. paces, 


For 


| As the ſme of 1 4:40. 9,493455 
Is to the ſide gt. 1 0O. 2 ,000000 

| So us the Sin. of 43-20. 9636477 

| 11,8;36477 
To the fide ; equi. 271. 2,433022 

E 2 PRO 2P. 


— 


| 
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| 91 
| PrROBL. IT. 


T wo ſides of a right line Triangle, and 

| an Angle oppoſi te to one of them be- 

ing knowne ; to find the Angle op- 
poſad to the other fſeae, 


S the ſide oppoſed to the Angle given is 
to the [ine of the ſame Angle : AF is the 
other fide knowne, to the ne of his op- | 
polite Angle. 
| Sovrhe hdeD. C. bring roo, the fide D.B., | 
- 4 and the Anylc B. 14. degrees 45. 43. The | 
Anglc C, will bc ef)» und 43. degr. 20. mnults | 
| + or 


| As tbe de D.C. I 09, 2,99C00G | 

| To the 'n. #f 13. I 4.4I- 9,493455 

| Soistlie fide DB. 271 2433022 

| | 11,696477 
Tot'eln of C. 4329. . 9,836477 


PrOBL., TIT. 


' Havmg tw . ſides , and the Angle bee 
tweene them to finds the other wo 


Angles , and the third fide. 


;. If 


_—_ 


- —— - — — 


a 


—__ 
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| 
| ——— — — —ODO— 
| 


c proportion yvill bec ſuch : n 


Asthe greater fide is to the leſſer : ſo is the Ra- 
dis to the Tangent of the leſſer Angle. 

So in the Triangle A. B. D. of the Dia- 
cram premiled the hde A. B. being 230. and 
the hdeD. A. 143 +72 
The Angle A.B.D. will be 3z. degroes. For, 


w_ F the Angle included bee a right Angle, 
th 


As the {de 2g0 22361728 
Is10 the {ide 143 v5% 2,157517 
Sous the Radius 10,000000 

12,157517 


| To the 'T ang. of 313. deg. 9795789 
| 


2. But if the Angle included bee oblique; 
' then, 
As the frame of the (ſides grven is to the difſe- 
' rence of the [ame "ſides : {o 8 the Tangent of the 
talfe (imme of the angles unknowne to the 18n- 
gent of the halſe of their difſerence. 


Eximple, in the Triangle C. B. D. the fide 
D. B. bers 271. the ide D. C. 109. andthe 
Arg'e D. 122. deorees, 1 demand the Angles 
B. a1 dC. The funme ot the hdes D. B, and 


| D.C. is 371. the difterence of them is 177. 
E 4 and 
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and the Angle D. being 122. degrees , the 

{umme of the othcr Angles unknowne 15 F8. 
| degrees and therefore the halfe of it 18 29, 
| degrees. I ſay then, 


| As the ſumme 371 2,569374 
| Is to the afo. I71 3,232996 
| $0 is the Tanz. of 29.4. 92743753 
| To the Tang. of 14.20. 9,407374 


| Now theſe14 degrees 20. min. being added 


knowne the ſumme will be 43. degrees 20. nua- 
| wiz}. the Angle C. Then lubſtrafting the ſaid 
I4. degrees 20. mar. from 29. degrees you have 
14. degrees 40. min. for the Angle 8. Laſtly, 
knowing the three Angles, and two lides, 
the third fide may bee found by che firſt Pro- 
| bleme of chis Chapter. 

| 


PROBL. I'V- 
Having the three ſides of a Triangle to 


fond the [wperficiall content. 


Dae the three (des toget) er , then from the 

balfe ſwmme ſubftratt carl ide, to 114 cud 
108 may here the difference betwixt that 
balfe ſumme and each ſide; this done , adde the * 
Logenttb. | 


| nag 


of the Logarith, Tables. les. 95 | 


Logaritbwes of the (aid haife ſumme, and of thof of thoſe | 
Sence together : And laſt of all droidmng the | 
{[umme of thoſe Logarithmes by 2. you have the | 
Logarith me of the coment required. | 


F 
V 7; | 
GT i Re 


Example, The three fides of the Triangle 
E.F. G. being 20. 13. and 12: how much 
is the ſuperficiall content thereof ? The 
ſumme of the hides is 44. the halfe ſumme 1s 
22. the differences be: wixt each fide, 3nd that 
halfe arc 2. 9. and-1 1. which aumbers ranke 
| in this order following. 
| The balſe ſumme 22 - 1,24242} 


Z 0,3 01030 
The defferences }, 0,954 243 

It 1041393 | 
The ſumme of t''e Logarith, 3,639089 | 
The content required 66. 3.81 9544 | 


E 5 wa 
| 
' 
| 
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CHapr. VII. 


The uſe of the Logarithmetical 
T ables in the reſolution of (þ pe-| 
ricall T riangzles. 


'9 
SUSHERELSFS A NES 
| 
| 
| 


JR O 31 Right Line Triargle 's | 
wee ts Sphaicall , nd 

©o ReQangles Tring). | | 
Wi bcre obterve thx thc my | 
oppofite to the nght Ang | || 
calicd t the Baſc, ! DM nc aes | 

ro retrau neg alrvayes thc name os cs. 


: 


— 
_—_— 


| In Reftanzle Trianvles. | 
| 
PROBL, L | 


The two fides beiug grven to find | 
che Baſe. | 
S the. Redixs is tothe comme of one of the 
\ ſides : ſo is t' © colome of the other fode to the | 
co/ we of the Baſe. 
EX ample , 


— 


P% 2 


| 


| 
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B | 


F.xample, Imthe Triangle A. B. C.of the 
D:iagcam annexed the tide AC. being 27. 
degrees F 4. Minutes , and the tide CB. rr- 
degries ©. miautes , the Baſe B. A. will bee 
und 35. deg. For, 


Ast'e kk: dias I 0,000000 
To the Col. of 27.54- , 9 946337 
Sos tie Col. of 11-30. 9,991 193 
19,9375 30 
To the Cof. of 30. degp. 9 2937539 | 


| PrROBL. IT. 


/ 
' 


| The two fidet being given to know ei- | 


ther of the oblique «Angles. | 


S the ſine of the ſide next t'e Angle inquiied | 
us ts the Kadimes ; (6 is the Tangent of the up- | 


| 


 poſate ode , tothe Taagens of the Angie n+; 


— 


— 
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So inthe ſame Triangle A.C. being 27. deer, 
54- min. and B. C. 11. deg. 30. min. the Angle 
A. will bee found 23. degrees 30. minutes, 
For, | 


As the Sm. of | 27.54. 9,670181 
To ti;e Radin 10,000009 
So45 the Tan. of I 1-30. 9,398463 

19,308463 
To the Tang. of 23-30, 9,53 8282 


PROBL. TIT. 
The Baſe , and one of the oblique An. 
gles being given , to finde the other 
oblique Angle, 


S the Radius is tothe Coſine of tle Baſe : 
fo 1 the Tangent of ihe angle given to the 
Cotangent of aneleingaared. 
E xample , the Baie B. A. being 3o degrees, 
and the Angle A. 23. deer. 30. minutes, the 
Angle B. will be 69 degr. 22. 97. 


os © 7 7 WP 4. of 


The Baſe , and one of the oblique An- 
gles being given, to finde the fide 
next unto the ſame Angle. 


As | 


——_——_c 


— ———  ——_DO—__—. 


Rn —— 


of the Logarith. Tables. $ | 


"« 5 the Radins 1 to the Coſine of the Anele 
knowne : ſo is the Tengent of the Baſe , to 
the Tangent of the fide required. 

$o B. A. being 30. degrees, and the Angle 

A. 2.3. degrees 30. mmm. the fide A. C. will bee 

found 27. degrees 5 4. muanites. 


PRoBL. V. 


The Baſe , and one of the obliqhe An- 
. gles being knowne , to find the ſide 


oppoſed to the ſame Angle. 
A u the ſine of the Anzle gruen to the ſine of. 
the ſide inquired. 


So B. A. bcing 30. degr. and the Angle A. 
23.degr, 30. min. the lide C. B, oppottte to the 
ſame Angle will be found 1 1. degy. 30. min. 


PrRkOBL. VI. 


One of the ſides and the oblique Angle 
next unto it being given, to finde the 


Baſe, 


S the Coſme of the Angle given is to the 


——__ 
ee IIS 


— — — 


S the Radixs a to the ſine of the Baſe : ſo | 


pO 


Radins , ſou the Tangent of t,t ſide given 
ro 


—_ 
— —_—_— 


| 


 — — 


100 The Conſtruttivu and uſe | | 


—  Y————— 


to the Tangent of the Baſe. 

Example , the ſide A.C. being 27. degites 
54+ %in. and the Angle A: 2.3. degrees 30. tilt, 
you ſhall finde the Bale 3o. degrecs. 


PROBL. VIL. 


One of the ſides , and the oblique An- 
gle next unto it being knowne , to 


- fpnd #he other ſide. 


S the Radius 14 to the ſine of the ſide giver: 
fo 1s the Tanernt of the Angle given to tic 
Tangent of the ſid? required. 
So A.C, being 27. degrees 5 4. #4. and the 
Angle A. 23 degrees 30.mmmtes, the ide C.B, 
will bce found 11. degr, 30.,97mtes. 


ProBL. VIITE 
One of the ſides, and the oblique Angle 
next unto it being knowne ; to finde 
the ether oblique Angle, 


S the Radius to the Coſine of the ſide gruen, 

A ſo i the ſine of t':e Angle groen io the Coſine 
of the angie required. 

$0 A. C, bcing, 27 « degrees 5 4. minutes, js 

the 


_— 


— - _ —_ —— —— - = = 
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—— Qs — 


the Angie A 23. degrees 30.9912. y ou thll find 
th: An: 2l- B. 69. ACgi'. 2b» #82. 


PrRoOBL. IX. 
| One of the ſides, and the «Angle oppoſed 
| wnto it being knowne ; to finde the 
Baſe, 


| S the ſins of the Anzle groen to the (me of 
A ti e [ide epven; ſd u the Rad to the ſine 
of the Baſe. 
Sothe tide B. C. being 11. degrees 30,1. 
| and the Angle A, 23. degrces 30. mh. the Baſe 
{ will be tound 30, degr, 


PrROBL. MX. 
One of the ſides , and the Angle oppoſed 
unto it being given ; to fiade the 
other ſide, 


S the Tangent of the angie groen 1s tothe 
Tangent of the ſide ; (0 is the Radius tothe 
ſzne of the ſide required, 

So B. C. being 11. ze. and the Angle A.. 
23. 30. the fide A. C. will be 27. 54: 
PROBL. 


| 


g_—_— 


— 
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PROBL., XL. 


One of the ſides, and the Angle oppoſed 
unto it being given ;to find the other 
oblique Angle. 


S the Coſine of the fide erven ut tothe Coſine 

Arc Angle given ;ſ0 # the Radins to the 
//ne of the angle requered. 

$9 B.C, being 11.30.and the Angle A.23. 

30, the Angle B. will be found 69. 22. 


PROBL. XII. 


One of the fides , and the Baſe being 
knowne ; to find the eblique eAngle' 
adjacent nnto the ſame fide, 


S the Tangent of the Baſe is to the Tangent 

As the ide grven ; ſo us the Radina to the Co- 
ſine iſ the angle required. 

$0 the fide A. C. being 2 5. deerers 5 4. min. 

and the baſe B.A.zo. degrees o, mn. the Anglc 

A, will be found 23. dcgr. 30, min. 

- PROBL. 


— 
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PROBL. XIIT. 


One of the ſides , and the Baſe being 
knowne ; to find the Angle hw 
unto the ſame ſide; 


A: the fine of the Ba #4 to the Radins ; (0 


4s the ſine of the ſide given to the fine of 


the ang/e requared. 


SOA.C. being 27. degrees 54. mumtes, we] 


B. A. 30- degrees 0. min. the Angle B. will be 
found 69. degr. 2 2, min, 


PROBL. XIV. 


One of the ſides , and the Baſe being 
given ; to find the other fide, 


A: S the Coſine of t'e ſide groen is to the Ra- 


dues ; [015 the —_ of the Baſe to t''e Coſmme 
of the (ide required 
So A.C. being 27. dey. 54. min. and B.A. 
zo. degr. 0. min. the fide B. C. will be tound 
11. deg. 39, min, 
PROBI, 


1 


| 
| 
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PrROBL. XV. 


The two oblique eAngles being given, | 
zo find tbe Baſe. 


| 


S te Tangent of one of the angles is ts the 

Cotangent of the other angle ; ſo is the Ra- | 

ditzs to the Coſine of the Baſe. | 

So the Angle A. being 23. degr. go. min. | 

and the Angle B. 6g. degr. 22. min. the Bale 
B, A. will be found zo. degr.o. min. 


PRkOBL. XVLI. 


| The two oblique eAngles being gi- | | 
| wen, to find either ofthe ſftdes. | 


S the ne of one of the angles is to the Coſine © 

of the other azete ; (0: 1s the Kadins to the 

( 0,;7e of 118 (ade oppoſute to tle angle whiſe 
Coline was takin. 

'  Sothe Angle A. being 23. degrees ;0. min. | 
and the Angle B. 69. deg7. 22. mn. the fide | | 
A. C. will be found 27. deg#. 54 #4. | 

| In 


-_ —_— ——— - _— © —_ —— —OD > —_ 
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In all Sphericall Triangles, 


| PROBL ATIL 


Two Angles , and a fide oppoſed to one 

| of them being given to find the fide 
oppoſed to the other. | 
S the ſme of the angle oppoſed to the ſide 
knowne to the ſine of the ſame ſide; (0 
4 the ſine of the angie , oppoſed to the fide | 
| requared to the ſine of that ſide. | 
| $9 in the Triangle A.B. E. of the laſt 
| Diagram the Angle BE, being: 38. degrees 15. 
| mig. the ſide B. A. 30. degrees 0. mmn. and the 
| Angle A. 23. degrees 30. #4in. the fide B, E, 
| will be found 18.47. 


| PronL. XVIIL | 
| Two des, and an Angie oppoſed to one | 
of them being knowne , to find the 
Amrgle oppoſ »d to the other, 


| S the {we of the file oppoſed to t'e angle | 
| gon ts to the ſuarenf the fave anzle; (018 
te fine of the (ide epprjed to the angie mqeied ; 

'o 


1A OO OY A AY ADS ns _ * — —— — — —  — 
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| 


to the ſine of that angle. | ; 
F.xample , In the ſaid Triangle A. BE. the 

ſaid B. A. being 30, degyces © main. the Angle 

E. 38. degrees 15. min. and the fide B, E, 18, | 

deg 47.min, the Angle A.will be found 23.39, 


PROBL. XIX. | 
Two ſides , and the eAngle mnciuded 


betwixt them being given, to finde | 
| the other ſide. 


| 
O reſolve this Problem , it is neceſlary to 
Tt fall a perpendicu/ar from one of the 
angles wnkxowne upon one of the ſides given; | 
and by this meancs to change the Triangle 
propounded into two Reftany/e T riangles. | 
{ Forexample, the ſaid Triangle A.B.F. be- | 
| ing, propounded, of which the f14es A, B. and. 
A. E. 2s allo the angle A. are knowne , and : 
; the ſide B.E. 1s required. Letting fall from 
the anglz B, the-pzypendicular B, C. upon the 
| fide A, E. by the 5. Probleme of this Chapter 
| ( for as the Radius is eo B, A, (+ is theangle | 
A. to the perpendicular B. C. ) the Triangle | 
A.B.E. becomes two Rectangle Ti angles, | 
viz. A.C. B. and B. CE, Now the opcration | 
being thus prepared, inthe Triangle A, C.P.. | 
che | 


— a__ — "_ 
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the fide B. A. and the angle A.being knowne, 
the tide A. C. may bee tound by the fourth | 
Probleme of this Chapter, which being ſub- 
rated from the fide A.F. the remainder will 
be C.F. viz, one of the fides of the Reftangle 
g,CeE. and by conſequent in the (aid Re- 
Gangle B. C. E. the fices B.E. and C.E. being 
knowne, the baſe B.E. (viz.the fide required) | 
may bee found by the firlt Probleme of this 
Chapter. 
Sometimes the calar will fall out of 
| the Triangle propounded  (o if che Triangle 
A. B. 1. Were propounded , the pe;pendiculay | 
would fall upon the fide A. D. bcing pro- | 
longed as tarreas the point C. and in this caſe 
the two ReCtangle Triangles are A.C.B.and 
Þ. C. B. and therefore the hide B, D. required | 
way bec likewiſe found by the Prob{emes of | 
Rectangle Triangles. 
| 


PROBL. XX. 
T wo ſides, and the Angle included be- | 


twixe them being grven , to finde | 


either of the other Angles, | 


Ere you muſt let fall the peypendiculay 


Afrom one of the angles unknoywne up- 


| on 


| 


—— 


——— 
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IS 
on the 11de adjacent to the angle required, 
and then reſolve ic by the Problemes of Re- 
Ecangle Triangles , as before, 


PROBL. X X1, 
T wo fides being given , and one of the 
angles adjacent to the fige unknowne, 


zo finde the ſame ſide, 


His Probleme , may be reſolved alſo by 

letting fall a perpendicular from the angle 

included berwixt the two fades knowne 
upon the tide unknowne. 


PrOBL. XXIL. 
T wo fides being given , and one of the 
angles adjacent to the other ſide, to 
finde the angle included betwixt 


the fides given, 


Or the reſolution of this Probleme ler the 
perpendicular tall from the angle inquired 
upon his oppoſite ſide, 


PROBL-. 


_— 
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PROBL. XXIITL. | 


Two Angles being given , and the ſide 
adjacent unto them , to finds either 
of the other ſides, 


pe this caſe you muſt ler fall rhe perpendicular 
from one of the angles knowne upon cone 
of the fades unknowne, 


PROBL. XXIV. 
Two Augles being given, and the fide 
adjacent unto them , to finde the 

2 On Angle, 


His Probleme is performed by letting | 
ff fall the prrpendicudar from cither of the | 


angles knowne upcn his ſubrending 


PROBL. XXV. | 

Two Angles being given , and one of | 

the fides adjacent unto the «Angle 

nnknowne , to finde the fide adjacent | 
wato the angles given, 


ſide. 


Thi " 


— 
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"His Probleme is reſolved by letting fall 
the perpendicular from the 'angle un- 
knowne upon the fide 1equired, 


PrRoBL. XXVI. 
Two Angles being given, aud one of 
the ies ad "45 the angle un- 
knowne, to finde the ſame angle. 


O reſolve this Probleme you muſt let 
fall the perpendicular from the angle un- 
knowne upon his oppoſite fide. 


PROBL. XXVII. 
The three fides being knowne , t0 finde 
any of the Angles. 


A Dde the three fides together , then from 
the halfe ſumme ſubſtract the fide oppo- 
ſire to the angle required ; this done , the 
proportion will be as follcweth. 


which comprehend the Angle required ; ſo 11 the 
fone of the other ſide that comprebettdls the [amt 
azgle, to a fourth ſine. 

2. As that fourth fant is to the ſme of the halfe 
ſumme of the ſides ; (0 is the ſine of the difference 


1. As the Radins is to the fine of one of the fides, | 


twixt 


| —_ 


_—_— 


| | you the Angle you lock: fer, 


——_ 


betwirt t'e halfe ſuunmme and the ſide oppoſed to 
the angle required , to a ſeventh ſine. 

Now if yeuadde tothis ſeventh fine the 
Radius, halfe the ftumme which accrues upon 
| that addition will bce the fine of an Arke, 
| whoſe complement beirg d ubled , will give 


Example, In the (ud Triangle A. R, E. the 
| fide A.B.being 39.0.the fide B.F.18.47.and the 
| fide A.E.q2.5 1.1 demid cheang]: 8. Ihe fumm 
| ofthe hides is 91.38. halfc of this ſumm 1s 45. 


_—_— 


| from that halt ſumm there 1emanaes 2.58.fat 
' the difterence berwixt the ſaid halte ſummez 
and the (aid A. FE. Ifhy then, | | 
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| 49.7nd thenfide AE. 42. 5 1. being ſubſtrafted | 


 — 


we. A. 


[. 
' As the Rad; | I 0,0080000 
To the Sine of 30. ©, 9,698970 
Sothe Sine of 18-47. 9,507843 
| 19,2068 3 
To the fourth Sine. 9,206813 
IT. 
As the fourth S172, 9,20681 3 
Tothe Sine of 45-49. 9,855588 
Sothe Sine of 2.58 _ 8,713953 
| 18,569 540 
Tothe ſeauenth ſine 94362727 
The Radius I0,000000 
The ſwmme 199361727 
'The baife ſumme 9,631363 


F which 


I 


ee. 


% 
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which being ſearchtinthe Table of $ines aud 
T angents will bee found the fine of 28. deer. 
43. min. Whoſe complement 1s &1. degr.18. 
mn. which being doubled 1s 123. degr.z6.m. 


viz; the mealure of the angle A.B.E. required, 


PrRoOBL. XXVTIIIT. 


The three Angles being knowne , to 
find any of the fides. 


F in ſtead of the greateſt Anglezyou t:ike his 
complement to 180. dcgrecs , the Angles 
change theniſelves into lides , and thc tides 
into angles, and by conſequent the oper-. 
tion Will bee the ſame with that of the laſt 
Problcme. 


v 


| BF 
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SEDEETES: SS 
ponagennpone 


AN APPENDIX, 


CONTEINING 
Certaine Rules and Analogies, 
by helpe whereof the Logarith- 
«ory. - T ables may be yet made | 
more uſefall. 


I hr 


TIT: 


E. In Geometry. 


Probl. 1. The Diameter of 4 Circle 
being kuowne , to finde the Circrm- 
ference. 
S xr. is tothe Diameter ; {o is 3.1476. | 
( whole Logarit' ame is 0.497151 ) £9 
the Circumference, 
Probl. 2. To finde the ſuperficial Content. 
As 1.is to the ſquare of the Diamerer;(o is 
.785398 (whoſe I ogar, is—0,104910) to tic 


| Content. 
F 2 Prob.z, 
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| Probl. 3. To o findthe fide of the ſquare, which 
may be inſcribed within the ſame Cincle., 

As r.is to the Diameter ; (> is .707107. 
( whoſe Logar. is 0 150515) ro the ſide 
| of the ſquare to bee inſcribed. 

Probl. 4. Having the Circumſerence of a 
Cricle to find the Diameter. 

As 1.is to the Circumference;(o is 318308 | 
( whoſe Logar, is—0,497153 ) to the Dia-| 
merer. 

Probl. 5. Tofinde the ſuperficial Content. 

As 1. tothe {quare of thc Circumference ; 
01S 299578 (whoſe Loggr. i$— 1,099207) 
"to the Content. 

Þrobl.6. To fide the ſideof the ſquaze which 
may be inſtrtved within it. | 
As 1. tothe Crrcumference; (> 15 225078 | 
| (rvhoſe Loga/. 1s— 0,6 47667 ) to the ide of | 

| the lquare inſcribed. 

Probl. 7. Having the Content of a Circle ” 
finde the Diameter. 

As 1. to the Content ; ſo is 1.27324 
( whcAc Logar. is 0104910) tothe ſquac ot 
the Drameter, 
| Probl. 8. Tofinde the Circrmſerence. 

As r. to the Content 3 (o 1s 12. 5664 | 
( whoſe lope. is 1,099211) to the ſquare of 
the Circumterence. 


Prob. 9. 


CA 
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| Prob.g.To find the fide of a ſquare equall unto. 


to find the aquated Diameter. 


| 24 075 , 3S appeares by the Opera» 24.075 


Extra&t the ſquarc-root of the Content 
given ; for that root is the fide of the ſquare 
required, 

robl. 16. Maving the Axis of a Sphere , to 
finde the ſuperficiall Content. 

As x. is to the ſquare of the Axis z {© is 
34-1416 ( whoſe Logar. is 0,497151 ) to the 
ſuperficiall Contenr. 

Probl, 1x. To fine the ſolid Content. 

As 1. to tho Cube of the Axis; fois .52381 
(whoſe Logar. i5=—0,280846 ) to the fold 
Content, 

Probl. 12. In a Wine or Beere weſſell , the 
Diemeters at the bongue and bead being knowne, 


Multiply the difference of the two Dia- 
meters given by 3; this done, if 1emoving 
that produRt a place towards the right hand, 
you dedu@ it our of the Diameter at the 
bongne the remainder will be the zquated 
Di1merer required, 

So the Diameter at the bongue 25- 500 
being 25, 5o inches at the Dir- 20.75 
merer at the hcad 20. 75, the 475 
#quuted Diameter will be tound 1.425 


tion hcrcunto annexed, 


F 3 Prob.13. 


ME 


—_—S— 


_ 


— 


1 


4 


ns a Appentix A 


— 


0f a 17717:2 67 Beere welell teing hnowne , to finde 


The Logarithme of the axqquated Diameter 


_— —_—— 
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Probl. :3. The equated Diarnetct and moth 


toe Content theref it 176 mea; ure. 

Uato the Logarithme of the length and 
the Logarithme of the aquarcd Diameter 
( ervice repexted ) ade the Logarichne 7, 
$3:473; this don? , if you cancell the firſt 
hy2urc of their ſumme ( townrds the left 
hand ) the remainder towards the tight hand, | 
is the Logxrithimec of the Content in Wine. 
eallons, 

Probl, 14. To fnde the Content in Ale-meeſure. 

Uato the Logarithme of the length and 


C twice _Y adde the Logaricthme 7, 
460122 ; this done, if you cancell the firit hi- 
_ of their ſumme( towards the left hand) 
thc remainder towards the right hand , is | 
the Logarichme of the Content in Ale- | 
gallons. | 
If any deſire to ſee theſe Problemes 
exemplified , Ict them turne to the firſt 
Chaprer of my uſc of Logarichmcs ia Geo 
metric. 


I I. In Aſtronomy. | 


Probl. r5. The ſunnes greateſt declin® 2004 
together with his diflance from t've next eq. ina b l 
poirt 


—__—— — 


A AU AU A AA I I Io A 


| | 
The Appendix. 117 


m— ——_—_—__ 
> —— — —— 


>—— 


| point being knovene , to find bus preſent decl.nation. 
| As the Radius to the Sine of the funncs 
diſtance from rhe next EquinotQtaall point; 


ſo is tlic Sinc of the ſunncs greateſt de 


chnation to the line of the Dechnation rc» | 


quired, 


As the Radius ro the T ang:nt of the &1- 
ſtanccz(> is the cofine of the greareit dechna- 
un to the Tangent of the right Alcenſhion, 

Probl. 19.. The (unnes greateſt decimation 
together with his preſent declination bang knoxa, 
to fide his vigt Aſcenſion: 

As the Tangent of the greateft declination 
is to the Radius ; ſois the Tangent of the 
{ declination to the Sue. of the right Aicen- 
ON, 

Probl. 18. Te Elcovation of te Pole toget\er 
' with the ſuns declination bem knoren, to find how 
! lonz the ume 73ſetr or ſerteth before or afier the 
| howre of (tx. 
| As the Cotangent of the Elevation is to 

the Radius ; (Þv 1s che Tangent of the ſunnes 
declination to the Sine of the Aſcenſionall 
difkerence betweene the huwer of fix and the 
ſannes riſing or fetting. 

P:obl. 19: To find the ſunnes Amplitude. 


Probl. r6. To finde his 11g'1t Aſcenſion. | 


As the coline of the Elevation is to the Sine 


— <—_— 
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| of the Declination ; ſo 1s the Radius ro the 
| 
| 
| 


| Sine of the Amplitude. 
| Probl. zo. The El:vation of the Pole , the 
i ſunnes greateſt Declination and bis diſtance from 
; the next Equanottiall point being knowne , to 
finde the Amplitude. 
As the cojine of the Eleyation is to the ſine 
ot Suns diftance; fo is the finc of the Suns 
| greateſt declination to the Amplitude re- 
quired. | 
Probl. zr. When the '((unne 3 in the Enuino- | 
hall , by knowing the Elevation of the Pole, to | 


finde the ſunnes Height at any time aſſigned. 

As the Radius to the Cofine of the Elcya» 
tion ſo is the fine of the Suns dift ince from | 
fix a clock to the Gnc of the Height required. | 

Probl. 22. The Flevetion of the Pole and d:- 
clination of the ſunne being kx0vwne » to _- | 
the Suns beight at the l:owe; of ſix. 

As the Radius to th: fine of the Latitude ; 
ſo is the line of the declination to the line of 
the height required. 

Probl. 23. To find the ſims height at ani 
time aſſigned. 

1. As the Radius is, to the C Mangent of 
the Elevation ; (> is the fine of the Suns di- 
ſtance from ſix ,to the Tang :nt of an Arkr, 
which being ſubtrated out of the Suns di 
"1 {t INCE 
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{tance from the Pole, 1 lay againe. 

2. As the Coline of the Arke found is to 
th: Coline of the refidue of the Suns diſtance 
from the Pole ; fo is the fine of the Elcyation 
| to the tine of the height required, 
| Prob.24, To findethe tne when the ſunne 
will be duc Eaſt and weſt. 
| As th: Tangent of the Elcyation is, to the 
| Radius; fo is the Tangent of the dechina- 
| tion to the Cotine of the hower from the Me- 
| ridian, 

Probl. 25. To finde the ſimnes height w/.tn 
be comith to be due Faſt and weſt. 

As the line of the Elevation to the Radius; 
{o is the inc of the Dechnation to the height 
required, 

Probl. 26. To finde the Swns Atumuth at 
the hower of ſox. 

As the Cofine of the Elevation 1s to th? 
Cotingent of the Declination ; {os the Ra 
dius to the Tangent of the Azimuth from 
the North part of the Meridian. 

Prob.27. The complement of Elevation of the 
Suns diſtance from the Pole , and the complement 
of the ſunnes height being knowne » to finde the 
Amumuth, 

Having added the three given termes toge- 


ther find the difference berwixt their halte 
F 5 ſumme 


em 
— . « 
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ſumme , and the Suns diſtance frem the Pole; 
| this done , the proportions Will bee as fol- 
| loweth, 

1. As the Radius to the Cefine of the 
Elevation; ſois the Cofine cf the height to 
a fourth fine 2 

2. As that fomth fine is to the ſine of 
the halfe ſumme; fo is the fine of the dif- 
ference to a ſeaventh 1tinc , unto which if 
you adde the Radins , halfe that ſumme will 
bee the ſine of an Atke , whoſe complement * 

eing doubicd is the Azimuth you loekefor. 

Probl. 28. To finde the Hower of the dz;. 

Having added the three given termes tc- 
gether , as beforc , find the difference b2twixt 
their halfe ſumme and the complement of the | 
Snns height; this done , the proportions will 
be theſc. 

1. Asthe Radius to the Cofine of theEle- 
vationsſo is the finc of the Suns diflance from 
the Pole to a fourth ſinc. 
2.. As that fourth fine js to the ſine of the 
halfe ſumme; fo isthe ſine of the differcnce 
| to a ſeaventh fine , unto which if you adde 
the Radius, halfe that ſurame will be the tine 
ofan Arke,whoſe complement being doubled 
and converted into time will produce the 


houre required. 
| 111. In 
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| ITI. In Dyalling. 


| Probl. 29. To make 4 direct Polar DyaP. 


| Having ailigneda line drawn in the middle { 


| of the Plane tor the Meridian, and anothcr 
| line drawne parallel unto it for ſome other 
hower which may bee deſcribed upon the 
; Pjzne, I ſay; 

| 1. As the Tangent of that hower is, to 
| the Radius; ſo is the diſtance of that hower 
line from the Meridian to the height of the 


| ſtile, 


ſtile ; (o is the Tangent of any other hower, 
to the diſtance of the ſame hower from the 
Jubſtile. 
Probl. 30. A Meridian Djall. 
Having drawne a line repreſenting part of 
' the Axis of the werld towards a proper fide 
| of the plane (according to his ſituation either 
Eaſt yard or Weſtward and afligned that line 
forthe hower of fixe, the proportions will 
fill our to be as in the former probleme ; for, 
1. As the Tangent of any howers diſtance 
from {1x is to the: Radius; fo is the diſtance 
of the hower upon the Planc from the hower 
line of fix, to the height of the ſtile z 
2. As the Radius is to the height of the 


em... 
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2. As the Radius is, to the heighr of the | 


—Cc x 


Itile, 
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ſtile; ſo is the Tangent of any other howers | 
diſtance from fix , to the diſtance ct the ſame * 
hower from the ſubſtile. | 


Probl. 31. An Horizontall D,all. | 
As the Radius to the Tangent of the hower 
oy : ſo is the fine of the Elevation , to | 
rhe Tangent of the hower line from the Me- | 
ridian. | 

Pcobl. 32. A verncell Dyal.. 

As the Radius to the tangent of th: hower; 
ſo is the Cofſine of the Elevat12n to the Tan- 
gent of the howcr line from the Meridian, 

Probl. 33. 4 verzcall melining Dyall. 

Having found out the El:vauvon of the 
Pole above the Plane according t9 its incli- 
nation, the proportion will be thus ; 

As the Radius to the Tangent of che how- 
er; fois the ſine of the Elevation above the 
Plane , to the Tang:nt of the hower linc 
from the Meridian, | 


Probl. 34. A vernicall declining Dyal', | 

1: Asthe Radius to the Cotangznt of the | 
Elevation ; fo isthe fine of che cs, to | 
the T angent of the ſubſtiles diſtance from the | 
Mcridian of the place. | 
2. As the Radivs to the Cofine of the de- | 
clination ; ſo 1s the Cokine of the Elevation, | 

to 
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ro the fine of the ſttles hught above the 
(ubſtilc. 

3. As tac nine of the El:vation 1s to the 
Radius ; io 15 the Tangent of the dechnation 
tothe Tangent of the incl nation of the Mec- 
rid1an of the Plan: ro the Merid an of the 
PLCC. 

4. As the Radius to the tine of the ſtil:s 
a21ght above the ſubftile , ſo 1s the Tangent 
of the _ at the Pole comprehends d be- 
rweene the hawer given and the Meridian of 
| the Plan, to the Tange nt of the hower lines 
| diſt 2nce trom the Cabſtilz. 
| 


P.obl. 35. A Mcitdian :nilimmne D gall. 

1. Asthe Radius is tothe Tangent of the 
Elevation 3 Co is the finc of the Inclination, 
to the Tang: -nt of the ſubſlil:zs diſtance from 
the meridian. 

z. As the Radius is tothe fine of the Elc- 
vation; ſo is the Cztine of the Inclination,to 
the line of the ſtiles height above the ſub- 
tle. 

3. As the Cofine of the Elcvation is to 
the Radius; ſo is the Tangent of the Inclina- 
tton ,to the T angent of the Inclination of 
meridians. 

4. As the Radius is to the ſine of the tiles 
| height above the ſubſtile ; ſo 1s the Tangent 
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; of the Angle at the Pole, tothe Tangent of | 
| the hower lines diſtance from the ſubltile. - | 

Probl. 36. A Po'ar declining Dyall. 

r. As the Radius to the tine of che decli- | 
| nation , {> is the Coline of the Eleyation , to | 
| the Cotine of the Aike comprehendeq bes 
| tweene the Hor1zon and the ſubltilc, 
| 2. AstheRadius tothe Tangent of thc 
| declination ; fo is the ſine of the Elcyation, to 
; the Tangent of the Inclination of meridiang, * 
{| Which bcing- converted into time ſhewwerh | 

how many An the ſubſtile oug't to be | 
placed from the hower line of 12. 

3. As the Radiusis tothe. Tangent of the | 
hovers diſtance from the tubſtile; ſo are the | 
| parts of the height of the fti1e-, to the diſtance | 

of the ſubſtile trom the howet-line required, | 
meaſured by a ſcale of like parts. | 

Probl, 37. 4 declizung inclinng Dyall. 

I. As the Radius , to the Tangent of In- | 
clination to the Horizon, ſo is the Cofine cf | 
declination, to the Tangent of the Arke of | 
the mcridian of the placc-intercepted be- | 
tweene the Horizon and the Plane, which be-. ' 
ing compared with the Elevation of the Pole, | 
| the diſtance of the Pole from the Plane may 
be thereby readily diſcovered. 

2. As.the Radius is to the hac of declination | 
from 


— 


— 
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' trom the verricall ; (5 1s the ence of inclination 
' ro the Horizon , to the Cofinc of the Ixclina- 
' tion to the meridian. 

| 3- As the Radius is to the Coline of Incl: 
{nar1on torhe Howizon ; (o is the cotangene of 
| dechnattionto the Tangent of the Arke ot th 

' Plane intercepted berweenc the Horizon and: 
the meridian of the place. - 

| 4. As the Radius is ro the fine of the ;n- 
| CUl12tion to the meridian z 19 15 the Tangent 
i of the Pcles diſtance from the Plane , to the 
| Tangent of the ſubſtiles diſtance from the 
mn 

5. As the Radius is to the line of the Poles 
diſt ince from the Plane ; fo is the fine of the 
inclination to the meridian , to the fage of the 
ſtil:s height above the (ubſtile, 

6. As the Coline of the Poles diſtance 
from the Plane is to the Radius ; (o 15 the Co- 
tanvent of rhe Inclination ro the meridian, 
to the Tangeat of the Iachnation-of me- 
ridians. 

7. As the: Radius is to-the fine of the 
tiles heigh. above the (ubſitile ; (o is the Tan- 
gent of the Angle arthe Polezto the Tangent 
cf the hower-lines - diſtance from the (ub- 


ſtile. 
IV.In 


; 
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I V. In Geographie. | 
Probl.z8. Two places be ng propounded, wich | 
differ only in latitude , to finde t';err d:ſtance. | 
1. When the two places are fituate under ' 
| the ſame meridian and upon the fide of the | 
EquinoQtiall ; Su5traft the leſſer latitude out of | 
the greater ; that done , the remainder 1s tie &- 
ſtance required. 

2. When one of the places propounded are 
ſcituate upon this tide of the Equinodtaal, | 
and the other upon that, and yet both unger 
the ſame meridian ,as before ; 4dde t: e two 


1 
| 
| 
| 
| 
| 


halfe the diſtance. 


latitudes together ; this done , ther ſumme s the 
diftance requiied. 

Probl. 39. Two plates which differ only in 
longitude being propounded , 10 know their di 
ſtance. 

1. When the places are both of them (ci- 
ruate under the EquinoQuall ; Swubtraf the 
leſſer longitude out of the-greater ; this done , tit 
remainder #s the diſtance required, 

2. When the places are ſcicuatc under ſume 
parallel betwixt the EquinoRiall and one 
of the Poles; Then, As the Redits 14 to the 
Coſine of the common latitude given ; ſ0 18 the ſine 
of halfe the difference of longitude , to the ſine of 


Probl.40. 
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| Probl.go. Two places beize etven , that differ 
| both tn longitude axd (atitude , to finde their di- 
e 

1- When one of the places is ſcituate under 
the EquinoQtiall; and the other towa'ds one 
of the Poles; Then, As the Radius is to the Co- 
{me of the difference of longitude ; ſp is the Cofine of 
the latitude given, to the Cojine of tie drlance 
reguared. 

2. When both places are without the Equi- 
noQiall , and tow2'ds one of the Poles ; 
Then; 

I. As the Radins #4 to the Coſine of the diffe- 
rence of lougitule ; {0 ts the Cotaugent of t'18 leſſer 
latitude , to the Tangent of another Arke , which 
having fubtraed out of the complement of 
the greater latitude, retaine the remaining 
Arke thereof , and ſay ; 

2. As the Coſine of the Arke found i to the 
Coſine of the arke remaining; (0 14 the ſine of the 
leſſer latitude , to the Coſine of the diſtance it- 
qured, 

3- When b-th places ate without the E- 
quinoRiall, and one of chem ſcituare towards 
the North pole, and th: other rowards rhe | 
(outh, 4.4 

r. Asthe Radizs , is to t'e Coſine of the diſfe- | 
rence of longitude ,/o is t''e Cotangent of one of the 
| latitudes 


—_— 
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| {attmacs , tote Tangent of anothyy ark , wihich | 

being ſubtrafted out of rhe: other Intitude | 
and go degy. added together ; lay againe, | 


FRY 7 


2. Astie Colne of the Arie fonnd , tothe Co- 
| ine of te Arke remuning ; ſo i t/ e ſine of the /@ | 
tituee firſt taxen , ts the Coſine of the difianccie. | 
quiicd. 


V. In Navigation, 


| 
| Probl.4r; The latitudes of two piacts ling 
| knowne ,10 find the Meridioua{l difference of the | 
[ame latitude. 

1- When one of the places is ſcituate un- | 
derthe Equino&tiall , and che other wirhour, | 
tbe degrees and minutes (im the table following) | . 

| 
| 
| 


Anſwering to t'e latitude of that other place are 
the Meiidonall difference of thoſe latitudes. 
2. When both the places have Northeriy 


or Sou herly latitade 1f your ſubtraft the degrees 
| an mmutes ( mthe tale ) enſrrering to the {ſer | 
| lezituude out of thoſe aaſrroring to the evcater la. | | 
| titude, te remainder is the meridiqnal! diffiience 
| reqired, ; I 
' 3. Whenoneof the places hath Southaly | 
and the other Northerly latitude ; The ſme | 
; of the nuw5ers ek to thoſe latitudes , 15 g6:t | 
| 


| Meridionall diſſcyoace deſired. 
| AM. Gr.| | 


——EFRI 


— 


— — 
CO —_— 


| A Table of Meridionall aeg. 129 
| ' Pax | (4 {G, | Par 
\II]M M ; G. Par | [6 Par | M | E. | Par 
| oe! os | 
> | oj] © © | ; 3 _ Ir | _ | 
| "1 jo! Hamm 6 | 1142 
| | —_ 1 201 [| 6 ) 212 | 
| | | 202 | 6 | 312 
il _— , 402 | 6 | 413 
| Ln 3 $92 | 6 | FI4 
| -|-|=|!-|=I=||-[SI- 
HESFIEEEIGE 
| ws " 303 6 | 316 
| = _ | 6 | 91S 
990 3 
| I 1 | 000 4 | 4 |} 993 - 27 017 
| = '1 | 200 al 1031} >| wow 
1 | 290 | 4 | 204| | Wk 
| t | 399 4 | 304 | 7 nu 
| x | 400 | 4 404 | 4 = 
| | I, $0qQ 4 | 504 _ LESES 
| aan 7 692 4 | 505 | $9 = 
| L 700 4 705 7 Fn : 
| © 4 | os 7 4 
| : | OG 7 4 925 
| I | 800 © ©. 9 4 | _ 
| 2 | 2 | 000 5; 5 | 006 $ 
| Is —1 H_ So Po 
| '2| 100 5 206 | I 8 ol 
| 2 | 209 5 | 207 | | $ | 22 
| 2 | 300 5 1 307 $ ! 329 
2: | 490 5 | 408 81 4309 
| 2 | 509 | 5 | 508 8 531 
| —  — — i a — — : 
2 ! 601 | 5 | £09 | - bo 
2 | 791 5 | 709 : 
2 | 801 5 $10 | 5 | £34 | 
2 _ 910 | | 8 ; 936 
> | oor! lonli ol 9039 
| z31 21ootli 6] 6a 


| 
| 


— — 


> OO —m_—_— —_ 


———_— - _ — 


all deg. 


| M | 


—_ 


— 


Vari | M{[ G. 1] Pay | 
027 12] 12 o88 
138 F 12 | 150 


| 139 ATableof Meridion 


| 


M 


is 


| Sl = | 


FF Qh 


_” 


+- 


] 


r- Ow - 3 


On 


NN—_ 


= ne OW Wy oo ww 9QocYy 


| S 


IIS 


393 
| 408 
FL3 
619 
724 


$830 
939 
O41 
146 
251 
356 


453 
F69 
675 
781 
887 


> — 


Par 


| 
| 


t4 


[0 


| 


fI 


44 


6G 


21 


"" "mW 


t4 = *- 
bs = 


14 hd Bd bd 


—  Q_———-——— —— _—_——  — 


14 HW 6 HH HH 


HH Hd HH = » 
L 


we & =H = tt 


ww! 
HS Hs 


_ — — 


ll ATable of Meridionall deg. I 


Par 


—— — 


OO — 
— — 


—  — 


WA WAA 


— 


HW HH HW H 1 HH H 


\ &@ & & aw 


| 


rt 


&@ & Q& Q&A © 


HW 6H 6H HH 


AIKY 
»J JJ JJ 


"' 
1 


_ — > C—_—_—_ 


4 4 


HH 4 Þ » » 


gn 4 


M 


— 


_ 


28 


P ay 
O58 
bt 


283 


—_— 


633} 


© C————— 


Par 
473 
v8 
704 
$20 | 
936 
Gz2 
168 | 
284 
_ 
$17 


| 


750 
867 
934 
ION 
336 
453 
F7 
688 
56 


| 


A— 


[132 A Tableof Meridionall deg, | 


M | G. 


Pa | 


k- 
oo 


G. 


| 


—_ 


Pai 


633 


757 
880 
004 
129 
253 


377 
$02 
627 
752 
677 


©02 
128 


253 
379 


50s 


631 
757 
884 
OIL 
137 


264 
392 
F13 
646 
| 774 


992 
030 
158 
287 


415 


A Table of Meridionall deg. 133 


42 


=—_Y 


Par 


q 


42 


- 2 Jew 


+ 
o 


56 | 358 


Pay 


——— | 


- —_ — -— —> >. ——— — co--- — — — — ”— —— 


OO — 


_——— 


1 1134 A Table of Meridionalt deg. 


gs eee eee eh E—_ 


- D———_— — 


Pa; 


860 


010 
160 
310 
460 
G11 
762 
als 
065 
217 


369 


$22 
675 
$28 
281 
35 
2%9 
444 
598 
754 
909 


065 
22 i 
377 


$34 
691 


848 
006 
164 
323 
481 


| G 


T—_ — 
— 


62 | 069 
62 * 234) 
621 399 
62 | 564 
62 | 73% 


62 | 897 
63 | 063 
63 | 231} 
63 | 393) 
63 | 566) 
63 [734 
6319 
641971 
64 | 243 


4 | 64 | 483 


— 


ar. T able of Meridionalldeg, 135 
| — 


—_———— 


| Pai 
M|G.]Pa]|M]G. Par M 


—— 
— 


456 
$4 | 54 $7 _ nos 


ry 656 
857 
059 
261 
464 


+ 667 
371 
076 


 ., 


Aj 


| 


PR 


' Meridionalt deg- 1 37 
A Table of Meridtone | [4 | 
| | 2 F Gr. "ar 
17a M | Gr. __ M and pts 
M | 6r [== === 
: - 579 75 | 116 | 172 at Bene 
-\3 [92 |} 205} $7 EIS — | _ T 
—| tos | 904 116 230) ds 
" 105 -. 116., 949 | | +4 po 
4 | w_ _ 119 | bes = 
10 uy JEN 
"If (1 tos | 28 11 | 13) MEE 
1 | 107 | 220 be _— = | = — = 
| —_ _— | —_— n. * 2 
n 197 | TE —— 132 54 
1 —_—— | 119] 345 | 233 | 959 
{. 110 "= | 129 | 751% _ 44" 
9 . ig8 | 565 | 76 | i261) 266 | [ 79 | 134 054 
IFIS=E= 7. 
EE 249 wy em *1 135 | 251 
4 lice 13] | G00 12s | 6d 
4 109 + ; 121 4 420 a = 
$ 109 = 1284 843 | phe 1 222 
; _ j- I 133 270 | —= | —— | 
2 119 x data | an — 
04 _ _y 9 122 } 9009 | 4+ 833 
IH. |: )s 48 1231333 | | 16 448 
I 111 4 voy | 6 | 138 | 44 
3 111 4 124 1 £09 | be | 125 | 58g 
6 11210 $ 124 | 452 Te __ 
I 47 | 112 | 42 07 | 224 = - 
JI] hore p= 124 4 | < _tz 
- v1217 g 4 8261 B4 p $0 | + 
$ 4 313 } _ | 125;| Bot | ao Fon 
4| | 113, pn 1 1261] 258 I 
61 | | : 4 1134 B97 261 wi 142 | 538 
tel L=l=|57 143 | 147 
JE un] ——; 229 | 282 143 197 
| | 114 | 645 $44 | TRA 
i | 135 cow. 138 | 221 | FR $4 | 
it Ki - -- | þ—4 245 1 650 
i 115 bk 61320339 
| [75129611 194 | 
j — - 


k 


| 


3z 


- 1208 


M 
8: 


M | Gr. 
145 


146 
146 
147 


x48 
149 
Io 
 IF1 
IFi 


148 | 


252 


153 p-: 
153 
1 154 | 
ISS 1 


5s. 


164 | 


165 
166 
by 


nl 


Par] | Md ie | Gr. | Par M 
650 84 | 168 947 87 
292] ||: 
940 | 270] 8g "5 
| 500 | 171 = 
265] j25| goy | 
937 | { 173 | 941 
6:8| 1 © | 274 | 994 
307 | | {176-1 057 | 
003 [1797 | 260 
709 198} 275 
423} | 85 | 279] 471 | 83 
14 " | uv $65 
4 184 | 752 | 
_ 182 | $60 
372 134 | 194 
1 232 85 | 454 g 
p——_ —_y -- - — 
966 | 743 
7H 188 | 062 
478 i839 | 421 
| 207 190 | 793 
096 86 | 1921 210 3g 
922 E-:1 I93 | 661 Te 
= | 295 f x57 
612 I96 | 680 
475 198] 251 
3F2 | 199 | 869 | 
242 | 208 | $29 Tr 
146 203 ]' 240 
yuc | 207 } Soy 
947 L065 


I 13 8 eATableof Meridional deg, 


ww 
wo 
"mY 


—_— 


The Appendix. 29 


——_ 


Probl. 42. T! e latitudes of two places together 
wit!) ther difference of longitude , being khnowne, 
to ug the Kumb diretling from the one to the 

garner. 
As the Mcridionall difference is to thedif- 
ference of /ongitude;lo isthe Radius to the tan- 
gent of the Rumb. 


- Probl. 43: By beth latitudes and Rumb, to 


| | frnde the diſtance upon the Rumb. 


' As the Cofine of the Rumb, to thetrue 
difference of Latitudes; ſo is the Radius to 
the diſtance required. 


Probl. 44. By both latitndes ond Rumb , 10 | 


[| findethe difference of longitude. | 
4. As the Radius is , to the Tangent of the 


Rumb; ſo is the Mcridionall difference of | 
the latitudes, to the difference of longitude 
'requirec; 


| 
| Probl. 45. By both latitudes and diftance ,t0 
findethe Kumb. 

As the diſtance is to the difference of | 
Latitude; ſo is the Radius to the Coline of | 
the Raimb, 


G 3 Probl. 
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| other. 
| fende the diſtance upon the Rumbr 


[]. finde the drfference of longitude. 
4 As the Radius is , ro the Tangent of the 
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Probl. 42. 7 e latitudesof two places together 
wt') their difference of longitude , being hnowne, | 
to finde the Kumb direfling from the one to the 


As the Mcridionall difference is to thedif- 
ference of lorgitude;lo ithe Radius to the tan- 
gent of the Kumb. 


| Probl. 43: By beth latitudes and Rumb , to 
' As the Cofine of the Rumb, to thetrue 


difference of Latitudes; ſo is the Radius to 
| the diſtance required. 


Probl. 44. By both latitndes ond Rumb , 10: | 


Rumb; ſo is the Mcridionall difference of | 
the latitudes, to the difference of longitude 


'requirec; 


Probl. 45. By both latitudes and difiance to 
findethe Kumb. 

As the diſtance is to the difference of | 
Latitude; ſo is the Radius to the Coline of | 
the Rumb, 


G 3 Probl. 
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Prob. 46.Py one latitude, diſlcnce, and Rumb, 
| 70 finde the other latitude. 

As the Radius 1s , to the Cofine of the 
Rumb; ſo is the diſtance to the true diffe. 
rence of Latirude, | 
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The Conſtruion, and uſe | 


of the Logarithmeticall | 
TABLE 5; | 
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2 a 


E 
| 


By the bl of which , Multiplication # performed 
"b Addition, DiviGon by Subſtrattion , the cx- 
traftion of the Square root by bipartition, and 
of the Cube 700t by tripartition, &c. Finally, 
the Golden rule , and the reſolution of Trianstes, 
as well right lined ,, as Spberrcal by Adartion. 
and Subſtraftion.  * G 


Firſt publiſhcd 'in-the- French Tongue *by 
Edmund 14 mngate , an Engliſh Gentleman : 


AND | 
atth tranſlated imo Engliſh by the ſame 
Author. | 


1 


| The ſecond Edition, diligently correited, 
and much cnlar -ged by the author 


himſelfe, | 
Edy ns $0 opus , toy patent | 


LONDON, 
Printed by M11 us FLESH Ke 
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| oO The Conftr ultion and 1 uſe 
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| kevethe Log parit 1 of t1:t ef u th terine deimnatr 
; ded, 

{ Example. If a Bullet, whoſe Diametcr is 4 
' inches,wergh g pound 5 an: her Pullzthwholc 


\ Drarcter is 8 Inches, will wii? 9172 pound, 


| Ntameter 4 0,602060 
{ Diameter $ _ 0,903090 
| Diftzrence 301030 
| Difterence tripled 993090 
| Weight given 9 0,954243 

Weight required 72  1,857333 


ſubftraft te Difference tripled from t'.t Logas | 
| rithme of the vih i 1c. 


But if t''0 fir't terme be greater than t'e ſecond, 


— 


Example, 

| 

| Diameter 8 0903797 | 
Diameter 4 ©:602060 
Nifference 307030 

| Difterence tripled 902090 
Weight givcn 72 1z857333 
Weightrequired g 0,954243 


PROBL. 
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þ of the Logarith. Tables. = 
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PRoOBL. VII: 


Any number being given to finde the 
[quare root thereof. 


J Div'det'ze Logarithme of the number given 
by 2; t'45 done, you have the Logarithme 
| of the Roat required, 


Example, 
The number g1ven I2F72, 4099404 
The Root required 112.12 2,049792 


PrROBL. VIIL. 
To finde the Cube root of any number 


g1vVen. 


| | l 

| 'Þ; lv:de the Loggrithwe of the number given by 

| 3; this done, you have the Logarithme of 
| the Root required, 


| 


| Example, 
| The number given 79304. 4399295 * 
TheRoot required 42.953 1,633098 


D gs PROBL. | 
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PROBL. IX. 


Betwixt two numbers given to finde a 
meane Proportionall, 


Dae the Logarithmes of the two numbers groeu 

together, then d;uiding tleir (umme by 2, you 

have the Logarithme of the Mean Proportio- 
nall required, 


Example, 
The numbers g 8 0903090 
given— TL 32 I,So5F150 
The ſumme of their Log, 2,408240 
The halfe ſumme 1,204120 


which is the Logarithme of 16, the Meare pic- 
portionel demanded. 


PaROBL. DE. 


Betwixt two numbers given to finde 
1w0 meane Proportionals. 


*% 


Aving found the differexe betrwixt the Lo- 

garithmes of the numbers gruen and added 
athicd part ther.of tothe Logaritbme of the {a(t 
r21mber propounded, you have the Logarithme of 
tleleſſer meare Proportional your look for;to which 
of 101 agare adde the (ame thizd part , you ſhall 
have the Logarithme of the other meane Proportio- 
nall required. 


Example, 
The numbers given $e —— 
The diftzrence 903090 
The third part 301030 
The Iciſerm. prop. 16 I,204120 
The greater m.prop.. 32 I,505150 


PROBL. 


* SE” -”  ReUAETT Aoi i... _ Ma ae 
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PROBL. XI 
ef [umme of money being forborne for 


acertaine time, to finde how much it 
will be augmented at the expiration 
of the ſame time acconnting intereſt 
upon intereſt accordin 8 t0 acertaine 
rate propounded | 


Foſtratt toe Logarit vine if 160 from the 
Logaiithme { 150 aud the rate aadeld toze - 
ther ; t:145 dens, if youu multiply t' cir dijjerence with 
the 1170 propound:d, andt' im aide that Pivdutt 
unto the Logarit me of the Pripipall, tat ſumme 
us the Logarith me of the Priatipall and Interel re- 
quired. 

Example. 1 deſire to know how much 
27350; bring forborn= 11 yeares, will be 1n+ 
c:exſed ac the expiration ot thoſe years, ac- 
counting In:creſt npon Taterelt atrer the rate 
of 8/ per centum: Herent Iiubltiract 2000000 
{ the Logarichme of 101) out of 2,033424 
( the Lovgarithm? of 108) the remainder 1s 
33424 » Which beinz multiplied by a r1 
ycares,produceth 367664 ; wherefore1f I now 


adde 


— 


— om 


et 


| of the Lozarith, Tables, 75 | 
add: the ſame 367664 to 7,436957 thc Lo- 
g1:1hme of 2735 {the Prigripad , or fſumme 
ot mony f.rborn)thew Aggregate 1s 3,804621, 
which is the, Logaruhime of 6 ;77.1, the Pin: 
cipal macafed:S9 that | conclud2gz735,t being 
| forborne x1 year's will angmcent co 63 77;0.2,5, 
(for .,Zof apoundis 2 ſilzngs) accounting 
Intereſt upon Intereſt according to the rate 
ct 8,7. per CEnlum. 


PROBLI. XIL 


A ſumme being due at a time to come, 
to finae what it i worth in readie 
money. 


— 
CCC rr rr In 
—— ern 


— —— —— — ——_ 


Eret''e werke is tt (ame with that of tie 

ſorme; Provlenseonly @t laſt i.; Fad of ad- | 
ding,v0k are 10 ſub{t;att the Produtt out of the L0- 
earithme of the Prizcapall ; for t',at performed tre 
remainder 35 the Logarithme of t'e (urme you 
(ooke (0. 

F xample. What is 27FGt. de to be paid 
11 yeares hence, worth now in ready money? 
Hzre having tound the Produtt 367664435 be- 
fore, I dedyCt it out of 3,436957, and finde 
the remainder to be 3.069293, which is the 
Logarithine of x 1734. the luzame demanded. | 
PROBL, 


—— 
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| PROBL. XIITL. 

The Principall, and the Aggregate of 
the Principall and Intereſt to gether 
being given, to finde the rate of the 
[ntereſt. 


Goftradt the Logarithme of tle Principal out of 

the Logarithme of the Aggiegate ; ties done, 
if you firſt droide the Difference by the time, and 
then adde that, Yuotiat to the Logarithmeof 100, 
that ſiumme 1s ti4 Log arithme of 100, |. and the 
rate of the Inuere(t added together. 

A deliversto B 230, {. With caution to re- 
ceive in lieu thereof at rhe expiration of a1 
yearcs 850, 1. andin the Interim to forbeare 
the Interc{te Puefiton is, atter what rate of 
Intereſt B is to hold this money : Here firſt 
2,261728 (the Logarithme of 230) being dc» 
ducted out of 2,929419, (the Logar. of $50) 
their Differenceis 567691 ,which if I divide by 
21, the Dvotient is 27033 ; This Duottent if T 
adde to 2,000000 ( the Logarithme of 190) 
their ſumme or Ag gregete 1s 2,027033, Which 
is the Logarithme of 106.42 (vix; 196,/, and 
32 of a pound, which Fraction being redu- 


ced (by the Table of Reduttion produced in the 


| 
| 
| 


! 


ſeventh | 


——_——————— 


_— CO  ——— 
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| 


| 


—_—_—— 


———— — _———— — —— 


| (-aventh Probleme of the laſt Chapcer) is 8,5. 


4. d. 3, farth. I conclude therefore that B 
retains the 230. |. for the time aforcſaide at 
the rare of 6, 1.8, $.4,4, 3 fa, per centum , 
which 1s the reſolution ot the Probleme pro- 


| pounded, 


PROBL. XIV. 


eM yearely rent or annitity being for- 
borne 4a certaine number of yeares, 
to finde what the arerages thereof 
will amount unto , according to any 
rate propounded. 


hs diſtower t'e Print.pall , that anſwers t0 
the rent or amt y in queſiton ; then finde unto 
what ſumme that Princtpall will bee augmented 


( according to t1e given rate ) at the end of the | 


terme propoumaded; this done , if you ſubtratt the 
[ame Principall out of tat ſiumme , the remainder 
u the ſumme of the Arerages you laoke for. 
Example, A rent or Annuity of 12,1. per 
«mum bcing forborne 16 yeares , what will 
the Averages. thereof amount unto , they be- 
ing concervedto increaſe ( as they. grow due) 
afrex the 7a of 8, 1. per cexuum 2 Here firſt ro 


——_— 


| 


find 
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gnd the Prizpell that anſwers to 12 , |. ſay 
1H, 

Ir 8, ). hth 100, 1. for his Princzpall , what 
ought 12, 1. to have for his correſpondent 
P71ncpall ? 
| The anſverc will Lee (by the third P7o- 
 blezne of this Chapter ) 150, |. for the reſp2- 
| ive Pycipall of T2,]l.Having thus diſcovered 
| the P7macipail of 12,1. viz. 150, 1. 1 find (by 
| the 11.P704{-mme afore going ) that the ſime 
150,1. being torborne 16 years, will amount 
(afcer the rate of 8,1, per centum)) to 513. 
$9,thatis , 5131. 17,5. 9, d. now thereforc 
if I dedu&t 150 ( the correſpondent Þ7izcipall 
of the Anguity given ) out of the ſame 513, 
(17,5. 9,4. The remainder, vig. 363,017, s. 
9,A. 1s the ſummse of the Averages required, 


PROBL. XV. 


eA yearely rent or Annuity , being 
proponnded , to find what it is worth 
inready money. 


| Þ finde what the Artrages thereof amount 
unto at the end of the terme propound:d , And 
then what thoſe artrazes are worth in ready 


money 
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| — 


— 


money , which ſhall likewiſe be the required price 
' 07 value of the reat 07 Emmet; propounded. 


Example , Want may a man , which is de- 
firous to lay out his monty after the rate 


of 
3, l. per cen'u'1, aftord tt give for a leaſe of 


| 12, (, peranmy, that hitn yet 16 yeares in 
| being? I finde ( by the la'!t Problem? ) tha 


| the Arerages of 12; {, pe/ aamin , b2ing tor- 


— ——- 


| borne 16 years , amount then to 363, {.17, 5. 


g9,d.or 393. 89, and I find Iikewile ( by the 
trwelveth Probleme aforcgoing ) that the ſame 
363,1.17,5.9,d. is worth in preſent mony 


| I06. 21.7, or Which is all one) ro6. L. 445. 


2,4.1 conclude therefore , that the wake of 


| the leaſe propaunded ( at the rate of 8,/, per 


cntum) 15 10641. 45.2. 4. 

Heze when the terme of te Any bezinnes 
zzot preſent 'y , but aſter certaine yeares to cone, 
Find what the areragcs forborae fer all tli;e nine 
are wort'; in ready money. 

Soin the E.xanpleliſt premiſed, if the an- 
nuity , cf 16, ycazes were not to beoinne till 


| 


 afrer the expiration of 5 yearrs , In this caſe 


. ' . 
you ary to NQUIZC WARN che arcrages , ( v7. | 


| 36331. 17,5. 9, 6.) being foarborne a1. ycarcs, 


a1-2 worth mn read; many , wich you {hill 
Iikewiſ: find 7 by the twclveih Probleze be- 
fo;ccirced ) ro bce 72. 288, Which being | 
reduced| 


i 
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| reducedis 72.,0.5. 5. 9,4. the value of the leale | 
; required, 


1 = 


- ” 7 —— — _—_ 


PrzOBLt. XVI, 


e ſumme of money being propounded, 
to finde what Annuity, 4 
any number of yeares , and accore 
ding to any rate given ) that ſuname 
will buy, 


KS any amuity at pleaſure ; then finde tle 
re/ue of that annuity in ready money : This 
done , the proportion will be, as followet' , 
As tre value found # tothe anmity taken ; $0 18 
tie umme givento the annuity required, 
E rample , what annuity ( to continue 16 
yeares ) will 1205, 1. deſerve, fo that the pur- 


chaſer may gaine aftec the ratc of $. 1. per | 


centum ? Here firſt I take 12. |. per ammm to 


continue 16 yeares , and find rhe valge there''f | 
in ready mony ( by the 15 Probleme of this | 


Chapter) to be xc6. 21,01 106, (. 4,8. 2,4. 
I ſay therefo.e, 
If 106.21, /. give 12,4. per ani, 


What will 1205, {. yeild ? Fact 177. 39, | 


p:r am which being reduced is 191, [. 7,5. 


9, 4, 


— — —_— « _- _ — ” — —— — — — — — ——— 


_— 


to Continue | 


| 
| 
| 


— 


| 
| 
| 
| 
: 
[ 
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[ 


9,4. 1 conclude therefore thar 171,4.7,5.' 9,4. 
is the Aaawity ( to endure 16 yeares ) which 
2.95, |. doth deſerve , aficr the rate of 8. pr 


(OMum, 
IF any deſire to have theſe Problemes of In- 


| zereſt farther exemplified, let them turne to 
| rhe two laſt Chipters of the Appendix of my 
Arithmetique. 


PrROBL. XVII. 


Any number of Souldzers my given, 
to order thens into a/quare Battaile 
of men. 


4 Ake halfe the Logarithme of the number 
given ; this done , that halfe us t!'e Loga- 
rithme of t'he number of men , that ought 

to be placed in Ranke and File to make a ſyuare 
Battaile of men. 

Example , 573- Souldiers arc propounded 
| tobe thus ordered ; Here the Logarithme of 
| $73 is 2, 758155 , whoſe halfe is 1,379077 
| 3%, the Logarithane of 23. 937 3 Llay there- 
' fore , that 23 mcn ought to bee placzd in 
' Ranke , and as many likewiſe in Fe to make 
a /quare Battale ot the 573 Souldicrs pro- 

pounded 


DD En CD EE —  - —— — —_— — ——C = 
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as 217 We” 
| pounded $2 And here oblerve, that the Pece cial | 


+937 is ah Ogerher n grectcd , , becauſc Frattt- 
075 are nat to be conlid _ ing ucſtio };1S, Q hat 
con:crmne  Miliary ordc: 


| PROBL KEVIISIL 


| e-Tny number of Souldiers being pro- 
| 

ponnded, to order them tnto a double 
battaile of men,viz, which may have 
twice ſo many in Ranke as in File, 


"Lhe halfe the I ogarithme of halfe the mum. 
be; gue; this done , that  affe Logaritme 
| u tle Logarithme of the mmber of” men to 
| be plarcd 1a File, and the ſame number doubled 

wall ſh:w you how mary ought to be placedin 
Rane. 


to bee par into that grder, 1 demaund how 
| many ouzht to bee placed 1n Rexke , and how 
| miny in Fe : Herc halfe 1342 15 677, W: hoſc 
Logarithme 1s 2,$26723, Which being haifed 
| is 1,4:3361, whole correſpoudent number 15 
26, &c. 1 conclude therctorc , that to order | 
1342S; zuldicrs into a double Pattaile, you arc 
to place 26 men in Fule ,and 5 2 1n Kanke, 
PROBL 


- — ——  - — - -— - — —»—— —v— —— 


— —_——  — ms —_ _ 
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Example, 1g $2 Souldiers being propounded | 


—— 


—— 


| 
I 
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PROBL. XIX, 


| Any number of Souldiers being given, 
| to order them into 4 quadruple Bat- 
| tile , Viz. ſuch as may have fonre | 
| times ſo many in Raxke , 45 in File, | 
| | 
| 


1ke hafe the Logarithme of a fourth part | 

of the rmum-er given ; tis done, that halfe | 

I 0garithmme is tie Logarithme of the number | 
of men to ve placed tn File , and the ſame number | 
being multiplied by 4 will ſhzw you how many | 
| I | en ong't 70 be placed in Ranke. | 
Example , 2048 Souldiecs being offered to ! 
be put into this o7dex ; Here the fourth part of | 


[204 1S FI 2, Wholc Logarithme is 2, 709270 
| which being halted 1s 1,35463y , [whoſe 
| proper number is 22, &c. I ſay therefore thar, 
to order 2048 Souldiers into a quadruple 
| Battaile, 22 men ought to be placed in File, 
and 88 in Rezke. And hcre note that to dis | 
| YU finguith zbs trom other orders, the French call | 
it , Batarllon de grand front, from whence like- | 
| wiſe ve ulually terme it a Bazaile of the great | 
| WF70. 


OOO CO OO GOO 
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PROBL. XX, 


two numbers given. 


—_— — —_—— 


Any number of Souldiers being pro- 
pounded, to order them in Ranke and 
File according to the Reaſon of any 


— 


| 


| Dae the 1 ogarithme of the era numb 
of Soldiers , 10 the Logarithme of the jro-/ 


in Fife, 


as 5 1012, [0 2500 to cnother munber , 


[quare yoote 5 t!e awmber of men to bee placed i 


Ranke : Wheretore if you adde 1, 079181 the 
Log 


porttonall member gruen for the Ranke ; 
t) is done , If ont of their Aggregate you dedut? 
the 1 ogarithme of the proportionall number erven 
for tl e Fe, ale the remainder is the I ogarithme 
of the number of men 10 be placed in Ranke which 
Logarithme if you ſubtract out of the I ogariuthm 
of the who'e number of Souldrers , the remam: 
dep 18 t''e Logarithime of the number to be placet 


E xample , 2500 Souldiers are fo ta be or 
dered , that che number of men placed in 
File may bcare ſuch Proportion ro the number 
of men placed in Rarke , as 5 brare to 12; 
In this demannd the* Proportion will be this 


_” —— 


- 


_— 
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Logarithme of 12 , te 3,397949 the Loga- 


rithme of 2500, 'their Aggr2garze 1s 4,477121, 
out of which if you ſubtract o, 698970 the 
| Log mithme of 5,the remainder is 3,77815r 
waole haffe being r , 889075 1s the Loga- 


placed in Kaxke z and now if out of 3,397940 
the Logarithme of 2500 you deduct 1,889075 
the Logarithme of the number of men 1n 


' men to be placed in Fife. 


PROBL. XXL. 
eAny number of Sonldirs being g1- 


ven,together with their diſtances in 


Ranke and File, to order the ſame 


Sonldiers into a ſquare Battaile of 


Ground. 


you [ubtraft the Logarithme of the diſtance rn File , 


of e1e number of men ts be placed in File, which 


IT 


Ty O—_ ———_—_—_—_ 


1thme of 77, &c. the number of men to bee | 


Dde the 1Logarithme of the dilance in 
Raxke 10 the Logarithme of the number of | 
Souldiers; this done , if out of their ſunmne | 
vatfe of that which remaines is the 1 oggrithene | 


Loga» 


—DO—_— 


—————S———_—— 


Raxke , the remainder ( wiz. 1,508865 ) is | 
the Logarithme of 32, &c. the number of | 


” OO EEO on Ie IO OS EE _ 


| 
| 
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| 


| 
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| Logarit-me beng didutted out of ti'e Logarith me 
| of the w.ole wwmbcr of Sowldiers , te reminder 
| 5 the 1 ogarit} me of the wimber of wien to be placed 
| It K@anke. 

Exampic, 2509 men arc proypcunded to be 
{o martialicd into a ſquare Batiaile of crommd, 
that , their diſtance in File being 7 foot and 
| their diſtance in Farke 3 foot , the greund 
| whereupon they ſtand may bee juſt ſquare : 
; Here the Proportion will be this, As 7 to 3, [ 
| 2500 70 auotler mmmnber , wiſe (quare roole 1s 


—— 


£/-e number of 7:68 to be placed in File: When cfore | 
if you adde ©,477121 the Legarithme of 3 | 
( the diſtauce in Rape) to 3,397940 the} 
Legarichm of 25060,their fummeis 3,875<61| 
out of wiuch it you {ubtrat 0,8450g8 the| 
Logarithme of 7, the diltance in Fz{, the1c- 
,mainder is 3, 029963, Whelſe halfe being 1, 
514981 is the Logarithme of 42, &c. the| 
number of men to be placed in Fi/{ez and now} 
if out cf 3,397940 the Logarithme of 2500] 


; 


,you fubtratt 1,514981 the Logarithme of} 


the number of men in File-, that which 1c-! 

maincs, viz. 1, 882959, is the Logarithme of | 
76, &c. the number of men'to bee placed in 2 
Kanke. And note, that this order is termed a ve 
_ Battaile , as well as that mentioned in of 


the ſeayentcenth Probleme aforegoing , yet1s g/t4 
there 


——_— 


D——— 


"i ny number of Sonldiers being pro- 
pounded together with the diſtances | 
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there much diftcrence betwixt them , For 
in a ſquare. Battaile of men the. number of 
men” in \Razhke 1s alwayes equall to the 
minber of men in Fife, though the ground, 
whereon they ſtand, bee not awayes a juſt 
ſquare. ; cOntrariwile , in a [quare Battaile of 
ground it is neceſſary, that the place, on which 
they ſtand , ſhould. bee alwaycs a juſt ſquare, 
though rhe number of men in Raexke be not 
cquall ro the number. of men in File: And 
therefore the Freach ( 25 well as we) call that 
order. Bateillon quarie F'hommes, 2 ſquare Bat- 
tale of men, and this , Bata:Hor qguarre de Ter- 
74n, a ſquare Battaille of Ground, 


PxonL.'XXI1. 


in Ranke and File, to order them in 
Ranks and File according to the 
reaſon of any two wnmbers grven, 


| gs added the Logarithmes of the diſtance 
: Ain File and of the propertionall number gi. 
vey for the Ranke to the Logarithme of the od 
of Sowtdiers propoxmded, ſubtraft out of that 4p- 
greeare the ſrumme of the -———_ of the & 


| 


—_ 


lance 


——_— 
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—— 


ſtancein Kanke and of the proportionall number 
| grvenfor the File ; this done, halfe that which re- 
mans # the Logarithme of «men to bee placed mn 
Ranke , which Loga;ichme being ſubtratted out of 
the Logarithme of whole number of Souldters , the 
remainder ut the Logarithme of the numibci of wn 
to be placed in File. | 
. Example, 12750 are { to bee ordered, 
that the diſtance bervvixt man and man may 
be 7 foot upon the File and: 3 foot upon the 
Ranke , and thar the length of ground for the 
Ranke may bearc the ſame proportion to rhe| 
length of ground for the fite,that 12 beares to} 
5; Here S Logarithme of 7 (the diſtance in} 
fie) is o,845098 ; the Logarithme of 12 

( the proportional number given for the rake) 

is, 107918 1 ;zand the Logarithme of 12750 | 
(the number of Souldicrs propounded ) is 
4105510; the aggregate of theſe three Loga- | 
rithmes 1s 6,02978g ;' Againethe Logirithme 
of 2 (the diftance in raxke ) is 0,47 7121, and 
the Com—__ of 5 (the proportionall number 
oiven for the rarkhe ) is 0,698970 3 thele two 
laſt Logarithmes being added together, rheirY| | 
ſumme is 1,176091 , Which being dedutaly| t 
out of the aggzegare of the three, forme | 
Logarithmes , the xcmainder. is -4,853698, f t! 
whoſc halfe being 2,426849 is the Logarithmſ| 


| vl 


S — , — 


La 
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of 267, &c, rh? number of men to be placed 
in rake ; And now it I ſubtract the Fame | 
Logwichme 2 ,426849 out of 4,1 95F5FIQ rhe | 
Logarithme of 12750, the numbcr of Soul- 

| diers propounded, the remainder; ( 273.1,67- | 

| $661) is the Logarithme of 47, &c. the num- | 
| ber ofmento be placed in Fe. 
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Cnar. VI. 


The uſe of the Logarithmeticall | 
T ables in the reſolution of right \ 
line Triangles, 


dQ Hus much concerning the uſe of } 
' the Logarithmecticall Tables | 
J in Arithmetike , nov followes 
theiruſe in Geometry , which | 

= is chiefly diſcoyered in the reſo- 
| lution of Triangles : And now according to 
| the diviſion of Triangles into right lined, 
and Sphericall, vec will firſt ſhew Tow ule in 

; the reſolution of right line Triangles. 


